




TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
Page 1 of 11 

WELL 
DATUM 

ELEVATION 
(ft msi) 

DATE 
DT,W 

(ft) 
WL 

(ft msl)  

P-1 52.50 8/30/94 69.50 -17.00 
10/ 19/94 69.05 -16.55 
12/29/94 68.94 -16.44 

1 / 12/95 69.02 -16.52 
3/ 16/95 68.90 -16.40 
4/28/95 68.67 -16.17 
5/ 18/95 68.61 -16.11 
6/ 16/95 68.56 -16.06 
7/ 11 /95 68.58 -16.08 
8/28/95 68.33 -15.83 
9/ 12/95 68.36 -15.86 
1 0/ 12/95 68.37 -15.87 
1 1 / 13/95 68.36 -15.86 
l 2/ 18/95 68.93 -16.43 

1 / 15/96 68.87 -16.37 
3/ 11 /96 68.00 -15.50 
4/22/96 68.01 -15.51 
5/21 /96 68.02 -15.52 
6/ 17/96 67.52 -15.02 

56.53 7/24/96 72.62 -16.09 
8/ 14/96 71.54 -15.01 
9/9/96 71.51 -14.98 
7/7197 70.67 -14.14 

55.21 3/ 1/99 69.16 - l 3.95 
7/ 12/99 68.14 -12.93 

P-2 55.31 8/30/94 65.41 - l 0.10 
10/ 19/94 68.05 -12.74 
12/29/94 65.03 -9.72 

1 / 12/95 65.08 -9.77 
3/ 16/95 64.12 -8.81 
4/28/95 64.08 -8.77 
5/18/95 64.13 -8.82 
6/ 16/95 64.29 -8.98 
7/ 1 1 /95 64.31 -9.00 
8/28/95 63.44 -8.13 
9/ 12/95 63.45 -8.14 
10/ 12/95 63.45 -8.14 
t t/13/95 63.44 -8.13 
12/ 18/95 64.16 -8.85 

1 / l 5/96 	1 64.10 -8.79 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paoe 2 of 11 

WELL 
DATUM 

ELEVATION 
( 	msl) ft 

DATE 
D1.W 

( fr) 
WL 

(ft msl)  

P-2 (Cont'd) 3/11196 64.56 -9.25 
4/22/96 64.53 -9.22 
5/21 /96 64.54 -9.23 
6/ 17/96 64.42 -9.11 

58.91 7/24/96 68.61 -9.70 
8/ 14/96 NR* - 

9/9/96 68.39 -9.48 
7/7/97 67.84 -8.93 

59.11 3/ 1/99 67.35 -8.24 
7/ 12/99 67.35 -8.24 

P-3 55.94 8/30/94 68.57 -12.63 
10/ 19/94 68.25 -12.31 
12/29/94 68.46 -12.52 

1 / 12/95 68.36 -12.42 
3/ 16/95 68.11 -12.17 
4/28/95 67.87 -11.93 
5/ 18/95 67.80 -11.86 
6/ 16/95 67.78 -11.84 
7/ 1 1 /95 67.80 -11.86 
8/28/95 67.70 -11.76 
9/ 12/95 67.71 -11.77 
1 0/ 12/95 67.72 -1 1.78 
11 / 13/95 67.72 -11.78 
12/ 18/95 68.14 -12.20 

1 / 15/96 68.08 -12.14 
3/ 11 /96 67.68 -11.74 
4/22/96 NR* - 

5/21/96 NR* - 

6/ 17/96 67.46 -11.52 
59.97 7/24/96 NR* - 

8/ 14/96 71.44 -11.47 
9/9/96 71.42 -11.45 
7/7/97 71.22 -11.25 

59.87 3/ 1/99 70.38 -10.51 
7/ 12/99 70.71 -10.84 

P-4 56.20 8/30/94 72.20 -16.00 
10/ 19/94 71.76 -15.56 
12/29/94 71.68 -15.48 

1 / 12/95 71.72 -15.52 
3/ 16/95 71.45 -15.25 
4/28/95 71.02 -14.82 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 3 of 11 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE 
D,I.W 

(ft) 
WL 

(ft msl)  

P-4 (Cont'd) 56.20 (Cont'd) 5/18/95 70.94 -14.74 
6/ 16/95 70.98 -14.78 
7/ 11 /95 70.97 -14.77 
8/28/95 70.89 -14.69 
9/ 12/95 70.91 - I 4.71 
10/ 12/95 70.91 -14.71 
11 / 13/95 70.94 -14.74 
12/ 18/95 70.89 -14.69 

1 / 15/96 70.84 -14.64 
3/ 11 /96 70.74 -14.54 
4/22/96 70.72 -14.52 
5/21/96 70.71 -14.51 
6/ 17/96 NR -- 

60.54 7/24/96 74.78 -14.24 
8/ 14/96 74.70 -14.16 
9/9/96 74.67 -14.13 
7/7/97 74.04 -13.50 
10/97 well abandoned - 

P-5 51.84  8/30/94 68.58 -16.74 
10/ 19/94 68.25 -16.41 
12/29/94 68.20 -16.36 

1 / 12/95 68.14 -16.30 
3/ 16/95 66.90 -15.06 
4/28/95 66.18 -14.34 
5/ 18/95 66.13 -14.29 
6/ 16/95 66.34 -14.50 
7/ 1 1 /95 66.37 -14.53 
8128/95 66.66 -14.82 
9/ 12/95 66.64 -14.80 
10/ 12/95 66.67 -14.83 
11 /13/95 66.66 -14.82 
12/18/95 66.93 -15.09 

1 / 15/96 66.86 -15.02 
3/ 11 /96 66.50 -14.66 
4/22/96 NR* - 

5/21/96 NR* - 

6/17/96 66.07 -14.23 
55.88 7/24/96 70.00 -14.12 

8/ 14/96 69.92 -14.04 
9/9/96 69.88 -14.00 
7/7/97 69.03 -13.15( 1 ) 

rRc 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Page 4 of I 1 

W ELL 
DATUM 

ELEVATION 
(ft msl) 

DATE D~ 
(ft) 

~"  
(ft msl)  

P-5 (Cont'd) 55.04 (Cont'd) 3/ 1/99 67.13 -11.25( 1 ) 
7/ 12/99 67.02 -11.98 

P-6 54.18 3/ 16/95 71.70 -17.52 
4/28/95 71.48 -17.30 
5/ 18/95 71.39 -17.21 
6/ 16/95 71.38 -17.20 
7/11 /95 71.41 -17.23 
8/28/95 71.18 -17.00 
9/ 12/95 71.19 -17.01 
10/ 12/95 71.20  -17.02 
11 / 13/95 NR - 
12/ 18/95 71.74 -17.56 
1 / 15/96 71.68 -17.50 
3/ 11 /96 70.65 -16.47 
4/22/96 70.51 -16.33 
5/21 /96 NR - 
6/ 17/96 70.22 -16.04 

58.13 7/24/96 74.22 -16.09 
8/ 14/96 73.91 -15.78 
9l9/96 73.98 -15.85 
7l7/97 73.09 -14.96 
10/97 well abandoned - 

P-613 55.83 3/ 1/99 69.32 -13.49 
7/ 12/99 69.43 -13.60 

P-7 53.41 3/16/95 71.27 -17.86 
4/28/95 71.02 -17.61 
5/18/95 70.96 -17.55 
61 16/95 70.94 -17.5 3 
7/ 1 1 /95 71.00 -17.59 
8/28/95 71.71 -18.30 
9/ 12/95 71.73 -18.32 
10/12/95 71.73 -18.32 
11 / 13/95 73.19 -19.78 
12/ 18/95 71.30 -17.89 
1 / 15/96 71.25 -17.84 
3/11/96 70.32 -16.91 
4/22/96 70.17 -16.76 
5/21 /96 70.53 -17.12 
6/ 17/96 	1 69.92 	1 -16.51 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 5 of 11 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE 
D,I.W 

(ft) 

WL 
(ft msl)  

P-7 (Cont'd) 57.34 7/24196 74.92 -17.58 
8/ 14/96 73.79 -16.45 
9/9/96 73.75 -16.41 
7/7/97 72.79 -15.45 

53.92 3/1/99 67.75 -13.83 
7/ 12/99 67.86 -13.94 

P-8 56.32 3/ 16/95 74.29 -17.97 
4/28/95 74.05 -17.73 
5/ 18/95 73.97 -17.65 
6/ 16/95 73.91 -17.59 
7/11/95 73.93 -17.61 
8/28/95 73.64 -17.32 
9/ 12/95 73.66 -17.34 
10/ 12/95 73.65 -17.33 
1 1 / 13/95 73.73 -17.41 
12/ 18/95 72.20 -15.88 
1 /15/96 72.14 -15.82 
4/22/96 73.00 -16.68 
5/21 /96 73.01 -16.69 
6/ 17/96 72.52 -16.20 
7/24/96 76.58 -20.26 
8/7/96 well abandoned - 

P-9 56.38 3/ 16/95 70.10 -13.72 
4/28/95 69.92 -13.54 
5/ 18/95 69.90 -13.52 
6/ 16/95 68.91 -12.53 
7/11 /95 68.93 -12.55 
8/28/95 69.80 - I 3.42 
9/ 12/95 69.81 -13.43 
10/ 12/95 69.80 -13.42 
1 1 / 13/95 69.66 -13.28 
12/ 18/95 68.85 -12.47 

1 / 15/96 68.79 -12.41 
3/ 11 /96 69.76 -13.38 
4/22/96 69.68 -13.30 
5/21 /96 NR - 

6/ 17/96 69.54 -13.16 

TltC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 6 of 11 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE 
D,I,W 

(fr) 
WL 

(ft msl)  

P-9 (Cont'd) 60.48 7/24/96 73.72 -13.24 
8/ 14/96 73.55 -13.07 
9/9196 73.52 -13.04 
7/7197 72.66 -12.18 
10/97 well abandoned - 

P-913 57.54 3/ 1/99 69.62 -12.08 
7/ 12/99 68.51 -10.97 

P-10 57.31 3/ 16/95 69.60 -12.29 
4128/95 69.40 -12.09 
5/ 18/95 69.32 -12.01 
6/ 16/95 69.26 -11.95 
7/ 11 /95 69.30 -1 1.99 
8/28/95 68.98 -11.67 
9/ 12/95 68.98 -11.67 
10/ 12/95 68.98 -11.67 
11 / 13/95 68.97 -11.66 
12/ 18/95 69.33 -12.02 

1 / 15/96 69.27 -1 1.96 
3/ 11 /96 68.73 -1 1.42 
4/22/96 68.75 -1 1.44 
5/21 /96 68.74 -11.43 
6/ 17/96 68.66 -1 1.35 

61.08 7/24/96 72.58 -11.50 
8/ 14/96 72.55 -11.47 
9/9196 72.52 -11.44 
7/7/97 72.42 -1 1.34 

57.64 3/1/99 68.83 -11.19 
7/ 12/99 68.10 -10.46 

P-11 56.06 12/ 18/95 66.20 -10.14 
i / 15/96 66.15 -10.09 
3/ 11 /96 66.30 -10.24 
4/22/96 66.28 -10.22 
5/21 /96 66.27 -10.21 
6/ 17/96 66.14 -10.08 

59.89 7/24/96 70.35 -10.46 
8/ 14/96 70.12 -10.23 
9/9/96 70.08 -10.19 

63.83 7/7/97 73.63 -9.80 
10/97 well abandoned - 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 7 of 1 I 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE 
D I,W 

(ft) 
WL 

(ft msl) 

P- I 2 56.00 12/ 18/95 71.10 -15.10 
1 / 15/96 71.04 -15.04 
3/ 11 /96 70.96 -14.96 
4/22196 70.93 -14.93 
5/21 /96 70.72 -14.72 
6/ 17/96 70.55 -14.55 

59.95 7/24/96 75.00 -15.05 
8/ 14/96 74.62 -14.67 
9/9/96 74.48 -14.53 
7/7/97 73.52 -13.57 

59.73 3/1/99 72.16 -12.43 
7/99 well damaced - 

P-13 55.78 l 2/ 18/95 71.72 -15.94 
1 / 15/96 71.67 -15.89 
3/ 11 /96 71.34 -15.56 
4/22/96 71.31 -15.53 
5/21 /96 71.33 -15.55 
6/ 17/96 70.92 -15.14 

59.97 7/24/96 75.30 -15.33 
8/ 14/96 74.64 -14.67 
9/9/96 74.60 -14.63 
7/7/97 73.68 - l 3.71 
10197 well abandoned - 

P-14 55.92 12/ 18/95 71.80 -15.88 
1 / 15/96 71.76  -15.84 
3/11 /96 71.44 -15.52 
4/22/96 71.42 -15.50 
5/21 /96 71.45 -15.53 
6/ 17/96 71.02 -15.10 

60.04 7/24/96 75.08 -15.04 
8/ 14/96 75.04 -15.00 
9/9/96 75.00 -14.96 

63.71 7/8/97 77.95 -14.24 
10/97 well abandoned - 

P-15 52.64 12/ 18/95 68.20 -15.56 
1 / 15/96 68.14 -15.50 
3/ 11 /96 68.08 -15.44 
4/22/96 68.06 -15.42 
5/21 /96 68.01 -15.37 
6/17/96 67.70 -15.06 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 8 of 11 

WELL 
DATUM 

ELEVATION 
( 	msl) ft 

DATE 
DT,W 

( ft) 
WL 

(ft msl)  

P-15 (Cont'd) 56.40 7/24/96 71.40 -15.00 
8/ 14/96 71.43 -15.03 
9/9/96 71.39 -14.99 
7/7/97 70.45 -14.05 
10/97 well abandoned - 

P-16A 56.43 12/ 18/95 73.40 -16.97 
1 / l 5/96 73.36 -16.93 
3/ l 1/96 73.12 -16.69 
4/22/96 72.93 -16.50 
5/21 /96 72.95 -16.52 
6/ 17/96 72.61 -16.18 

60.49 7/24/96 76.60 -16.1 1 
8/14/96 76.59 -16.10 
9/9/96 76.58 -16.09 
7/7/97 75.59 -15.10 

52.76 3/ 1 /99 66.50 -13.74 
7112/99 66.72 -13.96 

P-16B 56.51 l 2/ 18/95 73.59 -17.08 
1 / 15/96 73.53 -17.02 
3/ 11 /96 73.16 -16.65 
4/22/96 73.01 -16.50 
5/21 /96 73.02 - l 6.51 
6/ 17/96 72.73 - I 6.22 
7/24/96 NR* - 
8/6/96 well destro ed - 

P-16C 60.44 8/14/96 76.58 -16.14 
9/9/96 76.52 -16.08 
7/7/97 75.61 -15.17 

52.35 3/ 1 /99 66.20 -13.85 
7/ 12/99 66.43 -14.08 

P-17 56.56 12/ 18/95 73.40 -16.84 
1 / 15/96 73.34 -16.78 
3/ l 1 /96 73.00 -16.44 
4/22/96 72.97 -16.41 
5/21/96 72.97 -16.41 
6/ 17/96 NR -- 

60.25 7/24/96 76.38 -16.13 
8/14/96 NR* - 
9/9/96 NR* - 
7/7/97 75.08 -14.83 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Pase 9 of 11 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE D~ 
(ft) 

~ 
(ft msl) 

P-17 (Cont'd) 54.83 3/1/99 68.34 -13.51 
7/ 12/99 68.50 -13.67 

P-18 56.44 12/18/95 73.60 -17.16 
1 / 15/96 73.54 -17.10 
3/ 11 /96 73.28 -16.84 
4/22/96 73.04 -16.60 
5/21 /96 73.08 -16.64 
6/ 17/96 NR - 

60.16 7/24/96 NR -- 
8/ 14/96 76.36 -16.20 
9/9/96 76.32 -16.16 
7/7/97 75.29 -15.13 
10/97 well abandoned - 

P-19 53.93 12/ 18/95 71.09 -17.16 
1 / 15/96 71.03 -17.10 
3/11 /96 70.80 -16.87 
4/22/96 70.60 -16.67 
5/21/96 70.61 -16.68 
6117/96 70.27 -16.34 

57.75 7/24/96 74.63 -16.88 
8/ 14/96 74.09 -16.34 
9/9/96 74.06 -16.31 

62.85 7/7/97 78.11 -15.26 
10/97 well abandoned - 

P-20 52.00 12/ 18/95 67.78 -15.78 
1 / 15/96 67.72 -15.72 
3/11/96 67.58 -15.58 
4122/96 67.56 -15.56 
5/21/96 67.58 -15.58 
6/ 17/96 67.14 -15.14 

55.94 7/24/96 72.16 -16.22 
8/ 14/96 71.10 -15.16 
9/9/96 71.06 -15.12 
7/7/97 70.24 -14.30 

55.30 3/1/99 68.28 -12.98 
7/ 12/99 68.37 - l 3.07 

P-21 54.37 12/ 18/95 71.48 -17.1 1 
1 / 15/96 71.42 -17.05 
3/11/96 71.10 -16.73 
4/22/96 70.95 -16.58 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Pa2e 10 of I 1 

WELL 
DATUM 

ELEVATION 
( 	msl) ft 

DATE 
D,I.W 

( ft) 
WL 

(ft msl)  

P-21 (Cont'd) 54.37 (Cont'd) 5/21/96 70.96 -16.59 
6/ 17/96 70.66 -16.29 

58.05 7/24/96 75.48 -17.43 
8/ 14/96 74.43 -16.38 
9/9/96 74.39 -16.34 

62.34 7/8/97 77.65 -15.31 
10/97 well abandoned - 

P-22 57.72 12/ 18/95 75.21 -17.49 
1 / 15/96 75.15 -17.43 
3/ I 1 /96 74.80 -17.08 
4/22/96 74.61 -16.89 
5/21 /96 NR - 

6/ 17/96 74.30 -16.58 
61.82  7/24/96 NR* - 

8/ 14/96 78.17 -16.35 
9/9/96 78.13 -16.31 
7/7/97 77.24 -15.42 

54.49 3/ 1 /99 68.39 -13.90 
7/ 12/99 68.64 -14.15 

P-23 56.27 12/ 18/95 69.80 -13.53 
1 / 15/96 69.74 -13.47 
3/ 1 1/96 69.74 - I 3.47 
4/22/96 69.71 - I 3.44 
5/21 /96 69.72 -13.45 
6/ 17/96 69.50 -13.23 

60.19 7/24/96 NR* - 

8/ 14/96 73.34 -13.15 
9/9/96 73.30 -13.11 
7/7/97 72.74 -12.55 
10/97 well abandoned - 

P-24 56.05 12/ 18/95 70.50 -14.45 
1 / 15/96 70.43 -14.38 
3/ 1 1 /96 70.22 -14.17 
4/22/96 70.20 -14.15 
5/21 /96 70.22 -14.17 
6/ 17/96 70.90 -14.85 

60.14 7/24/96 72.80 -12.66 
8/ 14/96 73.88 - l 3.74 
9/9/96 73.84 -13.70 
7/7/97 73.17 -13.03 

TRC 
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TABLE 4.2 

WATER-LEVEL ELEVATIONS 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 
(Continued) 

Paee 11 of I1 

WELL 
DATUM 

ELEVATION 
(ft msl) 

DATE 
D,TW 

(ft) 
WL 

(ft msl) 

P-24 (Cont'd) 59.89 3/1/99 72.00 -12.11 
7/ 12/99 72.00 -12.11 

P-25 56.35 12/ I 8/95 72.30 -15.95 
1 / 15/96 72.32 -15.97 
3/ 11 /96 72.04 -15.69 
4/22/96 72.01 -15.66 
5/21/96 73.02 -16.67 
6/ 17/96 71.55 -15.20 

60.45 7/24/96 76.10 -15.65 
8/ 14/96 75.63 -15.18 
9/9/96 75.60 -15.15 
7/7/97 74.76 -14.31 
10/97 well abandoned — 

99-21XI/RpiuDrGrW'aRrFa (12/2X/99Irtn) 

( 1  > A sheen of petroleum hydrocarbon was detected. Water levels did not require correction. 
July 1997 was the first observation of the petroleum hydrocarbon sheen in this well. 

Notes : 

Well elevations for P-1 l, P-14, P-19, and P-21 were resurveyed on 8/15/97 
following completion of onsite regrading activities. 
Well elevations for all existing wells were resurveyed on 3127/99, following 1998 
site development. 

ft 	Feet 
ft msl Feet relative to mean sea level 
DTW Depth to static water 
WL 	Water-level elevation 
NR 	Water level not recorded 
NR* 	Erroneous datum - not included on hydrograph or ground water elevation figures 
— 	Computation not completed 

rRc 
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TABLE 4.3 

WATER-LEVEL ELEVATIONS 
BRC PROPERTY, TORRANCE, CALIFORNIA 

WELL DATUM ELEVATION 
(ft msl) 

DATE DTW 
(ft) 

WL 
(ft msl) 

BL-1 58.34 
3/4/99 70.75 -12.41 
7/12/99 70.72 -12.38 

BL-2 58.15 
3/3/99 71.47 -13.32 

7/ I 2/99 71.32 -13.17 

BL-3 59.33 
3/3/99 73.22 -13.89 

7/ 12/99 73.16 -13.83 

BL-4 55.04 3/2/99 69.55 -14.51 
7/ 12/99 69.47 -14.43 

BL-5 55.18 3/4/99 67.70 -12.52 
7/ 12/99 67.71 -12.53 

BL-6 54.70 3/ 1/99 67.62 -12.92 
7/12/99 67.53 -12.83 

BL-7 55.19 3/ I/99 68.76 -13.57 
7/ 12/99 68.63 -13.44 

BL-8 57.13 3/2/99 71.40 -14.27 
7/12/99 71.42 -14.29 

99.ZIM14 

ft Feet 
ft msl Feet relative to mean sea level 
DTW Depth to static water 
WL Water-level elevation 
NR Water level not recorded 

TRc 
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TABLE 4.1-2 
VERTICAL GRADIENTS 

Page 1 of 1 

HSU Pair Monitoring Location Pair Well Screen 
Midpoint 

Elevations 
(tt msl) 

Vertical 
Gradient 

Average Vertical Gradient 

Water Table/2viBFB 

PZL0016/SWL0029 -23.01 / 4104 -0.0095 

-0.0234 

SWL0016/SWL0037 -22.73 / -56.70 -0.0212 

SWL0015/SWL0019 -26.08 / -60.15 -0.0355 

SWL0057/SWL0056 -21.95 / -50.61 -0.1888' 

SWL0009!SWL0010 -24.66 / -85.03 -0.1002' 

SWL0024/SWL0023 -26.12 / -67.94 0.0273 

MBFB/MBFC SWL0029/SWL0030 -42.04 /- 68.53 -0.0023 

-0.0027 

XMW-12/)03F-05 -27.63 ! -86.42 -0.0029 

XMW-27/XBF-19 -25.76 / -89.22 -0.0071 

SWL0037/SWL0035 -56.70 / -95.42 -0.0026 

SWL00501SWL0055 41.95 / -87.15 +0.0049 

SWL0011/SWL0013 -66.18 / -105.69 +0.0005 

XMW-13/X$F-06 -26.60 / -77.20 -0.0059 

XMW-14/k'BF-07 -24.56 / -68.65 -0.0071 

SWL0052/SWL0053 -62.56 / -99.86 -0.0016 

MBFC/Gage Aquifer 

SWL0030/SWL0031 -68.53 / -128.75 -0.0340 

-0.0304 

XBF-05/XG-04 -86.42 / -133.56 -0.0242 

XBF-19/XG-14 -89.22 / -133.62 -0.0286 

SWL0035/SWL0036 -95.42 / -152.79 -0.0493 

SWL00131SWL0022 -105.69 / -153.29 -0.0500 

XBF-06/XG-05 -77.20 / -127.65 -0.0200 

XBF-07/XG-06 -68.65 ! -126.21 -0.0158 

XBF-14/XG-13 -78.72 / -139.78 -0.0192 

SWL0040/XG-11 -92.15 ! -166.59 -0.0275 

SWL0027/SVl'L0026 -104.14 / -144.50 -0.0349 

Gage Aquifer/Lynwood 
Aquifer 

XLG-02/aLW-01 -149.73 / -194.49 0.2634 

-0.1870 
XG-Ol/)Q..W-05 -103.62 ! -192.91 0.1325 

XG-06/?G,W-04 -126.21 / -192.54 0.1652 

Groundwater elevations used in vertical gradient calculaton from third sampling period, 1995 monitoring event (Table 4.1-1). 
Bolded Locations have an upward (positive) vertical gradient; all others are downward. 

Gradient values at these locations may not reflect natural conditions; water table elevations are anomalously high, 
possibly due to recharge from leaking water pipelines, sewers, or other unk-nown sources. Gradient values at these 
locations are not used in calculation of average value. 

(SBA) S:\VA\GWRI\RFSPO >\'SE.4981GWRI.MOD 
	

5/13198-15:44 

BOE-C6-0013143 



TABLE 4.2-1 

SUAIi41ARY OF CO\'STAN'T RATE DISCHARGE TESTS 

DEL A-M0 AQUIFER TESTL~G 

Page 1 of 1 

Weli ID Test Date(s) Pumping Rate, Q 

(gpm) 

Time Pump_On Time Pump 

Off 

Total Pumping 

Time (minutes) 

Upper Bellflower Aquitard 

SWL0005 2/29/96 0.7 13:31:20 19:14:00 341 

SWL0006 3/6/96 0.35 9:21:00 21:33:00 732 

SWL0009 315/96 0.29 9:10:00 22:30:00 800 

SWL0012 3/13/96 0.86 9:45:00 15:38:00 353 

SWL0016 2/20/96 0.8 9:01:00 21:35:00 754 

SWL0017 3/19/96 0.4 12:25:00 0:30:00 725 

SWL0021 3/22/96 0.2 8:43:00 20:43:00 720 

SWL0039 1/19/96 1.8 9:39:00 21:53:00 734 

SWL0042 3/20/96 1.0 9:40:00 21:51:00 731 

SWL0046 1/18/96 0.9 10:34:00 22:50:30 737 

SWL0057 2/21/96 0.75 9:09:00 21:26:00 737 

Middle Bellflower B Sand 

SWL0011 3/15/96 10.8 10:00:00 22:20:00 740 

SWL0023 4/25/96- 

4/26/96 

9.9 09:40:00 13:00:00 1,640 

SWL0037 3/23/96 4.8 8:35:00 20:36:00 721 

SWL0047 3/12/96 4.6 9:47:35 21:50:00 722 

SWL0049 2/28/96 5.0 10:22:00 23:00:00 758 

XMW-28 3/24/96 4.0 10:40:00 21:25:00 645 

Middle Bellflower C Sand 

SWL0014 4/22/96 4.8 12:00:02 17:56:00 356 

Gage 

XDA-1B 5/3/96 25.0 10:33:00 21:30:00 657 

(SBA) S:\VA\GWRI\RESPONSE.498\GWRI.MOD 
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TABLE 4.2-2 

SUMMARY OF AQUIFER TESTIl`'G RESULTS 

THEIS RECOVERY METHOD 

DEL A.'~10 AQUIFER TESTP~G 

Page 1 of 2 

Well ID Transmissivity, T 

(ft2/minute) 

Aquifer Thichess, b 

(feet) 

Hydraulic Conductivity, K 

(feet/day) 

lipper Bellflower Aquitard 

SWL0005 0.02 17.6 1.6 

SWL0006 0.025 21.6 1.7 

SWL0009 0.004 24.1 0.2 

SWL0012' 0.059 16.5 5.2 

SWL0016 0.046 13.4 4.9 

SWL0017 0.016 16.7 1.4 

SWL0021 0.02 16 1.8 

SWL0039 0.13 19.3 10 

SWL0042 0.02 16.1 1.8 

SWL00442  0.001 13.8 0.1 

SWL0046 0.023 11.4 2.9 

SWL0057 0.053 16.3 4.7 

Middle Bellflower B Sand 

SWL0011 0.77 63 18 

SWL0023 0.96 65 21 

SWL0037 0.50 61 12 

SWL0047 0.35 58 9 

SWL0049 0.42 12.1 50 

XMW-283  0.11 16.1 10 

(SBA) S:1VA1GWR1\RESPOI\'SE.4981GWRI.MOD 
	

5113198-15:44 
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TABLE 4.2-2 

Page 2 of 2 

Well ID Transmissivity, T 

(ftI/minute) 

Aquifer Thickness, b 

(feet) 

Hydraulic Conductivity, K 

(feet/day) 

Middle Bellflower C Sand 

SWL0014 1.1 58 27 

XBF-54 
 5.5 20 400 

XBF-74 
 1.3 10 190 

XBF-94 
 3.5 19.5 260 

XBF-11 ° 2.8 65.1 62 

XBF-13 4 
 1.3 59.5 32 

XBF-15 4 
 5 43.5 170 

Gage 

XDA-1B 0.98 62 23 

XG-54  1.5 61 35 

XG-11 4  1.3 52 31 

XG-134 
 0.92 36.5 36 

' 	Short pumping time; pumping was terminated at 353 minutes to avoid drawing water level below pump 

intake. 

2 	Results for tnatch to head-ratio data from falling-head slug test 

3 	Well XMW-28 is a water table well that is screened partially in the upper Bellflower and partially in the 

middle Bellflower B Sand 

" 	Results from Hargis + Associates' reanalysis of constant discharge aquifer test data collected during 

Montrose RI/FS using the Theis recovery method (Hargis + Assoc., 1996b) 

(SBA) S:\VA\GWRI\RESPOTSE.498\GWRI.MOD 
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TABLE 4.2-3 

SUNAIARY OF AQUITARD VERTICAL FiYDRAULIC CONDUCTIVITY 

RATIO METHOD TEST RESULTS 

Page 1 of 1 

Aquifer/ Aquitard/ Time Upper-End Average K, " Lower-End Avera;e 

Well Well (minutes) (feet/day) K,' (feet/day) 

MBFB UBF 170 4.9 x 10' 2.6 x 10"' 

SWL0023 SWL0024 500 2.5 x 10'' 1.4 x 10 - ' 

Average 3.7 x 10' 2 x 10- ' 

MBFC LBF 60 9.6 x 10' 3.6 x 10- ' 

SWL0014 SWL0043 210 6.1 x 10' 2.3 x 10' 1  

Average 7.9 x 10'' 3 x 10'' 

Gage LBF 72 5 x 10-2  2 x 10 ~ 

XDA-1B SWL0043 312 2 x 10'2  9 x 10-3  

Average 3.5 x 10-2  1 x 10-2  

Kv  '= vertical hydraulic conductivity of aquitard 

(SBA) S:1VA\GWRI\RESPONSE.498\GWRI.MOD 
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Appendix C 
Water Chemistry Data  

INDUSTRIAL LIGHT METALS SITE 
Summary of Groundwater Analytical Results - VOCs 

Summary of Groundwater Analytical Results — Total Petroleum Hydrocarbons 

Summary of Groundwater Analytical Results - Metals 

Summary of Natural Attenuation Parameters 

DEL AMO STUDY AREA 
Trilinear Pipec Diagrams 
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TABLE 4.6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 	
p'n-e I i S 

VOLATILE ORGANIC COMPOUNDS"' (in o L BY EPA METHOD 8260 
SAMPLE 

ID 
P-1 

p.2 

P-3 

P-4  

SAMPLE 
DATE 
1/24195 _  
31]7l S _9_ _...- 
~ . t J27/_95_ _ 

---- -- 12/27/95(D ) __  
_ 3/19/96  - 

TCE 
22.000._ 
_-_  ---23.000  
4 	0 _ 2 ,0_0__ _ 
~ 23,000 _ 
22,000 -- - - -- 24,000 

PCE 

-- - 38-- 
ND(600) _  
ND 600  ( _ )  _ __  

l,l-DCA 

-- 0.53 - N_D(600)  
ND(0.5)  _ _ 
N_600  D(  )  _ 	_  

ND(2,000) -- 

1,1-DCE 

--- 9.7 --- ND(600) 
ND (600) _ 	_  
ND  600  _ _ 	(_  )_ 

ND(2,000)  - 	- 

1•1•1-TCA 

- 	-0.74--- N__D(600) 
_ ND(6_00)  
N_D 600 ( 	)  _ 	_  

Bromodi-chloro- 
meih~ ne 

-- 	1.3  - 
ND (6_00}  

_ _  ND(600 ) 
ND(600 )  - _ 

Bromoform 

-_ N~) 
N_D(600_) 
ND(600) 
ND(600) - ---- - ND(2,000) - - - - - -- - _ ND(900)  

Chloroform 

~ _. _... 
_ND(600)  

] :- Dichloro- 
ro a ne 

ND(0- 5) 

Trans-l.2-DCE 

- -.2.2 
ND(600) 
ND(600) 
ND(600) -- 	- - ND(2.000) 

_ ND(900) 
_  ND(900)` 

ND(2,000) 
ND(500)_ 
ND(500) 

~ Cix-1,_-DCE 

NA . 
Nq - 

ND(600)  
ND(600)  - 	- ND(2,000)  
ND(900)  

`ND(900) 
ND(2,000) _ 

Dibromo-ehloro 
methmne 

_ ND(0.5).- 
ND (600) 
ND(600) 
ND(600)  

ND(2,000) -- - --- ND(900) 
ND(900)  

_ND(2,000)  

Toluene 

-- 	34- 	-- ND(600) 
ND(600) 
ND(600) ----- ND(2,000) - - --- - 
ND(900) 
ND(900) 

ND(2,000)  _  

Bcnzene 

12--.-. 
ND(600) 
_ND(600)  
ND(600) -------- ND(2,000) - - - - ND(900) 
NDt900} 

ND (2,000)  
ND(500) 
ND(500) 

Ethyllxnzenc 

..... 	 .. 	1.8 
ND(600) 
ND(600 } 
ND(600) - -------- - ND(2.000) - ..- - -.. _. 
ND(900) 

_ ND(900) 
_ND(2,000) 

ND(500)  
_ND(500)  

TotalXylcncs 

- 	~ 1 -- - ND(1.000) 
ND(l•000) 
ND(1.000) __-- ND(3,000) _. _ -.-. . - 

- ND(2,000) 
ND(2,000) 
ND_(4,000) 
ND(1,000) 
ND11,000) 

VinylChloride 

--._ND(0.5)_ 
ND(100 )  
ND(100) 
ND(]00) -- ----- ND(300) -- -- -- ND(200)  

1.1.2-TCA 

ND(.0.5) 
ND(600)  
ND(600) 
ND(600) ----------------_.._... 

ND(2,000) - - -- 
ND(900) 

F,2- 	A 

ND(0.5~ 
- ND(6(?0) 

ND(600) 
ND(600) 

	

ND(2. 	) ----- .- 
_ N_D(90Q) 

ND{900) 
ND(2,000) 

ND(600) 
ND(600)  
ND(600) -- -- _ND(2,000) 
ND(900)  

ND(2,000) 
ND(500)  
ND(500) 

ND(600) 
ND(600)  -- -- -- 

ND(2.000) --- - ND(900) 

ND(600)   _ _  
ND(2,000)  ------- -- ND(9_00)  

ND(2,000) - 	-- ND(2,000) - ----- _ND(900)  
ND(900)  -_  

ND(2 ,000) 
ND(500)  

6/26/96  _ ND(900)  ND(900)  
- ND(900)_  

ND(2,000) 
_ND(500) 

_  ND(900)  
ND(900) 

ND(2,000) 
ND(500) 

ND{200)  ND(900}  
6/26/96(D)  

9/18/96 
_ 	7/10/97 

-23,000  _  
23,000  

- 15,000 

NDl900j_ 
_ND(2.000)  

ND(500)  

ND(900)  
ND(2,000) 

_ND(500)  

ND(900)_ 
ND(2,000) 

_ND(500)  

ND(900) _ -ND(900)  
ND(2,000)  -  
ND(50_0) 

ND(400) 
N_D(200) 
ND(200) - 

_ND(2,000) 
ND(500)_ 
ND(500) 

ND(500) 
ND(500) 

_ND(500) 
ND(500)  

ND(50_0)_ 
ND(500)  

ND(500)  
ND(500) 
ND(0.5) 
ND(50) 
ND(3) 
ND(3)  

ND(0.5) - - --- ND(0.5) - ------- ND(0.5) - --- ND(0.5) -----.. 
ND(0.5 )_ 

7/ 10/97(D)  _ 15,000 ND(500) _  ND(500)  _ _ ND(500)  ND(SQQ)  - ND(500) ND(500)  _ 
- 	ND(0.5) 

ND(50) 
ND(3) _ 

_ ND(3)-  
_ N_D(0.5)  -- 

ND(0.5)  _ 
ND(0.5) -  ---- -- 

~_ND(500)  -_ _ 	13 -- _ ND(0.5) 
-- 1.2 

ND(50) 
ND(3) 

- 	ND(3) - 
ND(0.5) -  
ND(0.5) ----__ ND(0.5) --- - ND(0.5)  

------- _ 	24 	_ 
ND(50) 

NA 
NA - - -- - - ND(0_5) 

ND(0.5)  _.. -._~. - 
ND(0.5) -- ----- - ND(0.5) 
ND(0.5)  

-ND(0.5) 
9.2  --- 	-.. 

ND(0.5)  

------ ND(0.5)  
ND(50) 
N_D(3) 
ND(3)_ - ---- _ ND(0.5) -  

ND(0.5)  

-- ND(0 .5)_ 
ND(50) 

--- 100 -- 	- ND(3) 
~ • 1 - 

ND(0.5) ------- ND(0.5) ---- - - 
ND(0.5 )  
ND(0.5)  
ND(0.5) 

1.1 -. 	.- 
ND(0.5) 
ND(0.5) 
ND(0.5)  
ND(0.5)  

_ND(0.5)  
ND(0.5)  
ND(0.5)  
ND(5) 

1.3__ 
ND(50) 	~ 

20 	? - - - N_D (3 ) 	3 
ND(0.5.)... ~ _.__0 -- ND(0.5) 	̀ - ---•- ND(OS) -, - 
ND(0.5 ) 	! __ _ 	- _ND(0.5) 
ND(0.5) 
ND(0.5)  .- 
ND(0.5) 
ND(0.5) 
ND(0.5)  
ND(0.5)  

_ND(0.5)  
ND(0.5) 
ND(0.5) 
ND(5)  

 ND (0 .5) 
ND(50) 

7.2 _ 
ND(3) _ 

8~ 

ND(0.5)  _ 
ND(0.5) - - - ND(0.5) - .. --- - N_D(0.5)  
ND(0.5) -  
ND(0.5)   .. 

_ ND(0.5)  
ND(0.5) 

_ ND(0.5) 
_ND(0.5)  
_ND(0.5)  

ND(0.5)  
ND(0.5)  

_ND(5)  

--- _ ND(1)_  
ND(100) 

60 
24._ 
23_ 
1.5  -_._ 2.0 -- - 1.2 ------- _l .2 

ND(i)-  
- 	1.6  -_-..._ 	.. 

_N_D( 1 )  
ND(1) 
ND(l) 
ND(1)_ 

- ND(1) 
ND(I )  
ND( I) 

_ND(10)  

ND(0.5)  _ 
- ND(50) 

ND(3) 
-_ ND( 3) --- 

ND(1) 
ND(0.1) ._------- ND(0.1) ---- -- ND(0.1) 

ND(0.5)_ 
- ND(50) 

ND_(3) 
ND(3)_  

ND(0 5)  -- -- ND(0.5) ----- - ND(0.5) 
ND(0.5) 

_ND(0.5 ) 3/4/99  8,100 _  
- j0,p00 

87 r- - O 

83  
' 	78 

ND(3) --  
_ND(O.Sj 

ND(0.5) --- 

- 1.7 __ 1 0  ND(0.5 ) 
- j/16/9g 

1/27/95 - - ----- -- 
12/Z7/95 - 	-- 
3/ 1 9/96_  _ 

ND(50) 
- ND(3) 

- -- --- 
- ND(0_5) 

ND(0.5) - -.-- 
ND(0.5)  

ND(50) 
ND(3) 

- --- ND(0.5) 
ND(0.5) _ - -- -_- ND(0.5)  - 	_  

ND(50) 
ND(3)_ 

- - ----- 
- ND(0_S) 

ND(0.5)  ------- N_II(05)  _  
-ND(0.5) 

ND(50) 
_ ND(3 ) _ _  

- - ND(O.Sj_ _  _ 
ND(0.5)  -  _ 	ND(0.5)  

ND(50) 
_ ND(3)  

_ - ND'(3) 
ND(0:5) 
ND(0.5) ------ ND(0.5) - ----- 
ND(0.5)  

ND(50) 
ND(3) 
ND(3) 

- ND(0.5) 
ND(0.5) -- ----- ND(0.5) - .. V - - ND(0.5) 

ND(5)  -  
ND (0.5)  _  ND(0.5) - --- ND(0-5)  

ND(0.5)  
ND(0.5)  
ND(0.5)  ._._ 	_. 

_ ND(0.5)  
ND(0.5) 
ND(0.5)  

_  ND(0.5)  
ND(0.5) 
ND(0.5)  
ND(0.5)  
-ND(5)  

_ 3/19/96(D) -- ND(0.5) - ------ ND(0.5)  -------- 
_ 6l20/96_ 

- 6/20/96(D) 
9/17196  
7/8197  

0.52 -------•- 059  
0.92 

11  

ND(0.5)  
ND(0.5)  
ND(0.5) 

7.9  
ND(0.5)  

ND(0.5) 
ND(0.5)_  
ND(0.5) 
ND(0.5)  
ND(0.5)  

ND(0.5)  
- ...----  _-ND(0.5)  ND(0.5) ------- 

ND(0.1)  ND(0.5)  
ND(0.5)  
ND(0.5)  

19 
ND(0.5)  

ND(Q.5)  
ND(0.5) 

110 ----- 
ND(0.5)  

ND(0.5)  
ND(0.5) 
N_D(0.5}  
ND(0.5) 

ND(0.5) 
ND(0.5) 

_ND(0.5)  
ND(0.5)  

N_D(0.5)  
- ND(0.5) 

ND(0.5)  - 
ND(0.5)  

ND(0.5)-  
ND(0.5) 
ND(0.5) - 	- 
ND(0.5)  

ND(0.5)  
ND(0.5)  
ND(0.5)  --•- 	---- _ND(0.5) 

-_ND(0.1)  
ND(0.2)  _ 

-ND(0 .5) 
ND(0.5) 
ND(0.5)_ 
ND(0.1)  
ND(i)  

ND(0.1) 
ND(0.1)  
ND(5)_ 

-N_D(0.5)  
ND(0.5)  

ND(0-5) 
ND(0 65)  

ND(0.5) 
ND(0.5 
ND(0:5 )  
ND(0.5)  
ND(0.5)  
ND(0.5) 
ND(0.5 )  

- ND(5 ) 
ND(0.5) 

-ND(0.5)  
ND(2) 

_ND(50)  
ND(60)  

ND(0.5 ) 
ND(0.5) 
ND(0.5)  
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(OS) 
ND(5)  

372/99  0.70 
7/13/99 
I124/95  
3/17/95  
1220/95 
3/14/96 

ND(0.5) 
140  
26  
50  
56 

ND(0.5) 
N_D(0.5) 
ND(0.5)_ 
ND(0.5) 
ND(0.5) 

ND(0.5) 
ND(0.5)  
ND(0.5) 
ND(0.5)  
ND(0.5) 

ND(Q.5) 
1.6 
1.1  
1.8 
2.7 

ND(0.5) 
ND(0.5)  
ND(0.5) 
ND(0.5) 
ND(0.5) 

ND(0.5) 
ND(0.5)  
ND(0.5)  
ND(OS} 
ND(0.5)  

ND(0.5) 
ND(0.5) 
ND(0.5)  _  
ND(OS} 
ND(0.5)  

ND(0.5) 
ND(0.5)  
ND(0.5)-  
ND(0.5) 
ND(0.5) 
N17(0.5) _ 
ND(5)  

ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5)  
-ND(5)  

- ND(0.5) 
ND(0.5) 
ND(0.5) 
ND(0.5)  
ND(0.5)  
ND(0.5) 
ND(5)  _  

ND(0.5) 
_ NA  _ 

NA 
ND(0.5)  
ND(0.5)  
ND(0.5 )  
ND(5)-  _  

6119/96 
9/11/96 

52 
64 

ND(0.5)  
ND(5) 

ND(0.5)  
ND(5)  

3.0 
3.4 

ND(0.5)  
ND(5) 

ND(0.5) 
ND(5 )  

ND(0.5) 
ND(5)  

7/8/97 
3/2/99 
7/14/99 
1/26195 
3/17/95  
12/21 /95 
3/1 8/96 
9/16/96  

35 
39 
62 

2,500  
2,200  
3,400 
3500  
3,500 

ND(0.5) 
ND(0.5)  
ND(2) 
ND(50) 
ND(60) 

ND( ] 00) 
ND(200 )  
ND(200)  

ND(0.5) 
ND(0.5) 
ND(2) 

ND(50) 
ND(60)  
ND(600) 
ND(200) 
ND(200) 

_ 2.3..  _ 
2.3 
2.7 
86 
77 

ND(100) 
ND(200)  
ND(200) 

ND(0.5)  
ND(0.5)  
ND{2) 

ND(50) 
ND(60) 
ND(100) 
ND(200) 
ND(200)  

ND(0.5)  
ND(0.5)  
ND{2) 
ND(50) 
ND(60)  
ND(100)  
ND(200) 
ND(200) 

ND(0.5) 
ND(0.5) 
ND{2} 

ND(50)  
ND(60) 

! ND( I 00)  
ND(200) 
ND(200) 

ND(0.5)  
ND(0 -5)  
ND(2) 

ND(50) 
ND(60) 
ND(100)  
ND(200) 
ND(200)  

ND(0.5) 
ND(0. 5) 
ND(2) 
ND(50) 
ND(60) 
ND( I 00) 
ND(200) 
ND(200)_ 

-ND(0.5)  
ND(0.5) 
ND(2) 

ND(50) 
ND(60) 

_ ND(100) 
ND(200) 

_ ND(200)  
- ND(30)  

ND(0.5)  
ND(0.5) 
ND(2) 

NA 	_ 
NA 

-ND( ] 00)_ 
ND(200)  

_1'D(200) 
ND(30}  

ND(0.5) 
_ ND(0.5) 

ND(2) 
ND(50) 
ND(60)  

_  ND(100) 
ND(200) 
ND(200)  

JND(0.5) 
N13(0.5)  
ND(2) 
ND(50) 
ND(60) 

ND(100)  
ND(200) 
ND(200) 

ND(0.5)  
ND(0.5) 
ND(2) 
ND(50)  
ND(60)  
ND( ) 00)  
ND(200)  

ND(0.5)  
ND(0.5) 
ND(2) 

_ ND(50)  
ND(60)  
ND( ] 00)  

-__ND(200)  

ND(1) -  
ND(1)  
ND(4) 

ND(]00) 
_ND(l00) 

ND(0.2)  
ND(0.5) 
ND(2) 

N_D (50)  
ND(60) 

-ND(0.5) 
ND(0.5) 
ND(2) 

- ND(50)  
ND{60) 

- ND(200) 
ND(30) - 

ND(2_0)  
ND(30) 

ND{ )  00)  
ND(200) 

ND(  I_00) 
ND(200) 

ND(200)  
- ND(30) 

ND(200) 
-ND(30)  

- N_D(400) 
-ND(60) 

ND(40)  ND(200)  ND(200) 

719/97 1 500 39 ND(30) 71 54 ND(30) ND(30) 14D(30) ND(30) ND(30) N13(30) ND(]0)  ND(30) ND(30) 

WELL ABANDONED 10/97 

~ 

BOE-C6-0013150 



TABLE 4.6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 	
Do.,P 7 nf 5 

VOLATILE ORGANIC COMPOUNDS"' (in 	!/L) BY EPA METHOD 8260 
SAMPLE 

ID 

SAMPLE 
DATE TCE PCE I.1-DCA 1,1-DCE 1,1,1-TCA Eromodi-chloro- gromoform Chloroform I•2' Dichlnro• 

m ane 
Tran~ -1,2- DCE Ci,-1,2-DCE 	Dibromo-chlora 

methane 
Toluene Benzene Ethyl benzene Total Xylenex Vinyl Chloride 1.1,2-TCA 1; -DCA 

P-5 1/26/95 27 ND(3) ND(3) ND(3) ND(3) 
methane 

ND(3) ND(3) ND(3) ND(3) 	ND(3) -._ 	.._. 	. 	.. 	--- ..- 	--- NA . 	. 	- ND(3) - 	-- - - - --- -... 23 6.9 ND(3) )0 	- ND(3) ND(3) ND(3)- 

I._ 
3/17/95 

_ 	_ 
ND(3) 

. 	_ 	.. 	. 
ND(3) 

- - - ---..-. 
ND(3) 

- 
ND(3) ND(3) ND(3) _ 	_ ND(3) 

--- 	- 
ND(3) ND(3) ND(3) NA ND(3) - - 	- ND("i) - 	- - - 	-- ND(3) 

- 

ND(3) 
-- 

ND(6) - 	ND(3)-  - ND(3) ND(3) 
... 

12/27/95 
-- 

2.5 ND(0.5) 0.62 0.87 _ 
- 

ND(0.5) ND(0.5) _ - 	---- 
ND(0 5) 

-- 
ND(0.5) 0.81 - ------ 0.51 - 190 - ND(0.5) ND(0.5) 3.2 _ 	_----- 	.. ND(0.5) - -- 2.2 - 	.. ND(1) ND(0.5) ND(0_5) 

3/19/96 ND(5)  _ 	_ 
_ 

ND_(5)  _ 
_. 	_ _ 
 ND(5) _  ND(5) _  _  _  N_D (5)  ND(5 )  _  N D(5 )  _  _  - - - -- 	- --------- - 

ND (5)  ND(5) _---- ND(5) --- --- --. 	__ _ I80 ND (5 ) - ND(_5)  ND(5) 	____...--- ND(5) ND(10) -- ----- 11 ----- -- ND(5)  - ND(5) - 
6/25/96 ND(7) ND(7) - ND(7) ND(7) ND(7) -ND(7) - ND(7) - ND(7) - --- .. _..... ND(7 )  ND(7) - 140 ---- - ND(7) -- - - - ND(7) -- 	- -- 	-- ND(7) - -- - ND(7) -- - ND(20)  -- 	- 23 -. _ .. , 	. 	-- ND(7) - --- ND(7) - - -- - _ --- ------- - 
9/1 7/96 -- - -- -- 	- - -- 

l .l 	ND(0.5 )  ----- _ND(0 .5 )  
- ----- - - 

ND(0.5)  
--- ---- 	- ND(0 .5) . 

--- --- ------ 
ND(0.5) 

-- 
ND(0.5) ND(0.5) ----------------- ND(0.5) ND(0.5) -- --•----- 	_ ND(0.5) __ 	_.. . 	--- ND(0.5) ------- -- ND(0.5) - -- ----- 0.56 -- 	-----_ ND(0.5) _.__ -------- ND(1) - 	----._.. 34 ND(0.5)  - ND(0.5) 

_ _  _ 
- 9/17/96(D) 

_ 
1.0 ND(0.5) 

_  
ND(0.5) 

- 
ND(0.5) ND(0.5) ND(0.5) 

----------- ---------- ND(0.5) ND(0.5) ND(0-5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 0.58 ND(0.5) ND(1) 30 ND(0.5) ND(0.5) 

P-6 3/16/95  510  _ ND( ] 0) ND(10)  ND( J O)  ND(10)  _ I 0)  _ND( ND( 10) _ ND( l 0) _  - ND(10) ----- ND( I 0)  ------ NA  ----- ND( 1  Q) ND( ) 0)  ----- ND(10)  ND( 10)  ___-. ND(20) -------- ND(2)  -----.-... ND( ]  0) - 	--- ND(10) --._-... _ 
12/20/95-  570  18  ND(5) ND(5) ND(5) ND(5) ND(5)  ND(5)  ND(5) ND (5) -- ND(5) - -- ND(5) ND(5)  ND(5)  ND(5)  - --- ND(1 0) - 	---- - ND(I) _ _-------... ND(5 )  ----- ND(5) --- 
3/18/96 

_ 	. 
- 510 

__... 	.-- 
ND(30) 

---- 
ND(30) 

-.. _----- ND(30) 
- ---------...----- 

ND(30) -..-------. 
--- ND(30)  _ 	_  --- ------- ND_(30)  _ 	_  ND(30)   

- 
N_D(30) _  N_D (30)_ N_D( 30)  ND(30)  ND(30)_ -ND(30)  ND(30) ND(5_0) N_D(5) _ND(30) N_D(30) 

_ _._ 	--------._ 6/20/96 .---- -------.. 500 ---------- ND(30) -----. 
ND 30 ( 	) 

-._--_ 
ND 30 ( 	) ND 30 ( 	) ND 30 ( 	) ND(30) 

_  
ND(30)  -N_D(30)  _ ND(30 )  N_D(30)  ND(30) N_D(30) _ ND_(30)  ND(30) _ ND(60) _ ND(5) _ ND(3_0) ND(30) 

---- ------ 9/12/96 ---- --...---_ 
~  5<0 _ 	_ _ __------- - 

~ _~_D(30) -- -------- N -- 	-D(30) - ------ 
ND 30 ( 	) 

--- ----------- ND 30 ( 	) ---------- ND 30 ( 	) _ _ 
--- ---.._ .__. 

ND(3_0) ND(30) ND(30) ND(30) ND(30)  ND(30) ND(30) - ND(30) - - 	-- ND(30) ND(60) ND(6) ND(30) ND(30)  _ _ 
719197 530.0 

_ 	_ 	_ 
ND(10) ND(10) 

-- 	- 	- 	- ND(10) _._...__._  13.0 ND(10) ND(10) ND(10) ND( I 0) ND{ ) 0) ND(10) ND(10) ND( ] 0) ND( I 0) ND(10) ND(20) ND(5) ND(10) ND( ] 0) 

P-6B 3/3/99 
WELLABANDONED 

2_80 	7.4  
10/97 
ND(0.5)  1.2  ..__ 	_ ND(0 .5)  _ _ _ND(0.5) ND(0.5) 0.94 .----`. ND(0.5) _ ... ------- ND(0.5) -- -- - ---- 1.7 --___ --- ---- ND(0.5) --------- ND(0.5) - - 	-- ---- ND(0.5) ---- ND(0.5)  ------ --_ - ND(1)  --- ND(0.5) --------- ND(0.5)  ND(0.5)  - _ 	_ 

7/14/99 -  
_ 

420 
_ _ 

7.8 ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) 	. ND(5) ND(10) ND(S} ND(5) ND(5) 

P-7 3/ 17/95 2,500  ND(1 00) N_D(100) _ 	_ l00)  _N_D ( _ND(100) _ ND( ] 00) _ _ ND(100)  _ ND(100)  ND(100) _ ND(100) __ NA__  ND(100) _ND(100)  _ND(100)  ND_(1 00)  ND_(200)_  ND_(20) N_D( 1 00)  ND( l00) ---- 
-  ------  3/ 17/95(D)  --2.400 - ND(100)  'ND(100) ND(100)  __ND(100)  ND(100)  -ND(100)'_ -- ND{100)  _ _ 	_ . ND(]00} -  --ND(]00)  - - NA _ _ . __ ND(100} _ -  ND(100) -  ND(100)  - ND(!00)  -ND(200)  - ND(20)  -  ND(]00)  ND(100)  

ND(50)  ND(50)  ND(50)  ND(50)  ND(50) ND(50) _  ND(SQ)  _ ND(50) ND(50)  _ _ND{50)  ND(50)  _ N_D(50) _ND(50)_ _ ND(100)  _ ND(10)  N_D(50) ND(50) 
-12/21/95 1,700  ND(50)  

ND(50) ND(50) _ND(50)  _ ND(50)  ND(50) ND(50) ND(50) _ND(50) ND(5_0) ND(50) ND (50) ND(50) ND(50)  _ND(100}  ND(10)  - ND(50) ND(50)  
3/ 18/96  1,500 ND(50) 
6/24/96 -1,700 ND(70)  ND(200)  _ND(200) ND(70) -  ND(70) _ND(70) ND(70)  ND(70) ND(70) _ND(200)  ND(200) _ ND(70 ) _ND(70)  ND(70) ND(200)  - ND(20) ND(200) ND(200) 

9/16/96  _1 ,700 ND(50)  ND(50) ND(50) _ _ND(50) _ND(50)  _ND(50)  ND(50)  ND(50) ND(50)  ND(50)  _ND(50)  ND(50) ND(50) ND(50) _ND(]00)_ -- N_D(]0) - ND(50) ND(50) 

ND(70)  ND(70)  ND(70)  ND(70) ND(7Q) -ND(70) ND(70)  ND(70) 	- ND(70) _ND(70)  ND(70) ND(70)  ND(70)  _ND(200)  _ND(30) ND(70)  ND(70)  
7/9/97  _ 3,200  ND(70) 
3/4/99 900  13  2.2 7.8 -  7.2  ND(0.5)  ND(0.5)  12  ND(0.5)  -  - _  3.3 75  ND(0.5) ND(0.5) 0.61  ND(0.5) ND(1)  ND(0.5)  ND(0.5) ND(Q.5) 

7/15l99 1,100 9.7 ND(5) 6.8 - 6.4 - ND(5) ND(5)` 10 ND(5) ND(5) 85 ND{5) ND(5) ND(5) ND(5) ND(IQ) ND(5) ND(5) ND(5) 

P-8 3/16/95 3,t00 ND(60) ND(60) ND(60) _ND(60} ND(60) ND(60} ND(60) ND(60) ND(60) ~ NA . ND(60) ND(60) ND(60) ND(60) ND(100) ND(10) ND(60)  ND(60) 

P-9 
WELL 

910  
ABANDONED 

ND(30)  
8/96 
ND(30)  ND(30)  ND(30) ND(30) ND(30)  ND(30)  - _ ND(30) ND(30 )  NA  ND(30) _ ND(30) ND(30)  ND(30) ND(30)  _ND(6)  ND(30 )  ND(30) 

_3/ 16195  
1,100  ND(5) ND(S) 6.2  _ ND(5) ND(5)  ND(5) -  _ND(5)  ND(5)  ' ND(5)--  ND(5) _ ND(5)  ND(5) _ND(5) ND(5) ND(10)  - N_D(1)_  ND(5)  ND(5) 

_ND(5_0) 1_2R0/95 
-3/]8/96_l1,100  _ ND(50) ND(50)  _ND(5_0)  ND(50) ND(50) ND(50) ND(50)  _ND (50) ND(50)  _ND(50) ND(50) _ND(50) ND(50) , N_D(50)  ND(]00) _ ND( 10)  -_ ND(50)  

626/96 1 ,300 ND(40)  ND(40} _ND(40)  ND(40)  ND(40) ND(40)  ND(40) ND(40) ND(40}  _ND(40) ND(40)  ND(40)  ND(40) ND(40)  _ND(80)  ND(8) - ND(40)  ND(40)  

9/1 2/96  -1,200  ND(30) ND(30) ND(30)  _ND(30) ND(30)  ND(30) ND(30) ND(30)  ND(30) _ _ND(30) _ ND(30) ND(30) ND(30)  ND(30)-  - ND(60) 
- 

ND(6)  -ND(30)  ND(30)_ 

-7/9/97 - 1000  - _ND(30)  ND(30) ND(30)  ND(30)  ND(30) ND(30) ND(30) -ND(30) ND(30)  ND(30) ND(30) ND(30) ND(60) ND( l0)  ND(30} ND(30) - ND(30)  ND(30) 

P-9B  3/3/99  
WELL 

280 
ABANDONED 

1.70 
10/97 
ND(0:5)  4.50 

- 
ND(0.5) ND(0.5) ND(0.5)  2.20 ND(0.5)  ND(0.5)  ND(0.5) ND(0.5)  ND(0.5) ND(0.5)  _ ND(0.5) ND(1) ND(0.5) ND(0.5)  ND(0.5) 

7/14/99 410 ND(5) ND(5)-  ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) - ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(10) ^ND(5) ND(5) ND(5) 

P-10 3/16/9_5_ 2.8  ND(0.5)  ND(0:5 )  0.64  ND(0.5)  ND(0.5)  ND(0.5)  ND(0.5) ND(0.5) ND(0.5)  NA 	_ _ ND(0.5)  . ND(0.5)  ND(0.5)  ND(0.5)  ND(l )  ND(0.1 ) _ND(0.5)  ND(0.5) 

12/19l95  1 .2  ND(0.5)  0.60 ND(_0.5)  ND(0.5)  ND(0.5) ND(Q.5)  ND(0.5) ND(0.5 )  ND(0.5) _ND(0 .5) ND(0.5) ND(0_5) ND(0.5)  _ND(0.5)  ND(I)  - ND(I)  ND(Q.5)  ND(0.5) 

`3/14/96 0.62 ND(0.5) ND(0.5) ND(0.5)  ND(0.5)  ND(Q.5) ND(Q-5) ND(0.5)  ND(0.5)  ND(0.5) - _ND(0.5)  ND(0.5) ND(0.5) ND(0.5) ND(0.5)  ND(I) ND(0.1)  - ND(0.5) ND(0.5) 

6/18/9b  1.2  ND(0.5)  ND(0.5) 0.55  ND(0.5) ND(0.5) ND(0 .5)  ND(0.5)  ND(0.5)  ND(0.5)  ND(0.5)  ND(0.5) ND(0.5)  ND(0.5) ND(0.5)  _ND(1)  ~ND(0.1)  ND(0.5) ND(0.5) 

9/11/96 0.74 ND(5)  ND(5)  ND(5) ND(5)  ND(5)  ND(5)  ND(5)  ND(5) ND(5) -_ND(5) N6 (5}  ND(5) ND(5) ND(5)  ND(]0) ND(5)  ND(5)  ND(5)  

7/8/97 3.4 1.2 ND(0.5) 2.9  13 ND(0.5)  ND(0.5)  ND(0.5)  ND(0.5)_ ND(0.5)  1.0 _ ND(0.5)  ND(0.5) ND(0.5) 	: ND(0.5) ND(1) ND(0.2)  ND(0.5) ND(0.5) 

3/1/99  3.7  ND(0.5) ND(0.5) ND(0.5)  ND(0.5) ND(0.5)  ND(0.5) ND(0.5) ND(Q.5)  ND(0.5) ND(0.5)  ND(0.5)  ND(0.5) ND(0.5)  _ND(0.5)  ND(1)  ND(O.S)  ND(Q.5) ND(0.5) 

7/13199 3.2 ND(0.5) ND(0.5) ND(0.5} ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(O.S) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(1) ND(0.5) ND(Q.5) ND(Q.5) 

BOE-C6-0013151 



TABLE 4.6 . 

SUMMARY OF GROUND VG'ATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 	
Paor I nf 5 

VOLATILE ORGANIC COMPOUNDS"' (in e/L BY EPA METHOD 8260 
SAMPLE 

1D 

SAMPLE 
DATE TCE PCE I.t-DCA I.{-DCE 1.1.1-TCA Bromodi-chloro- Bromoform Chloroform 1.2- Dichloro- 

m ane 
Trenc-l.2-DCE Dibromo-chlora Cis-1.2-DCE 	me~ hane 

Toluene Benzene Ethylbenzene ToulXylenes VinylChloride 1.1.2-TCA l2-DCA 

P-11 12/2 7/95 1.8 0.57 ND(0.5) ND(0.5) ND(0.5) 
me t hane 

1.5 ND(0.5) .- ._. 1.9 -._ 	_._._... ND(0.5) ND(0.5)  ..__. ND(0.5) -- 	_ 	_ ND(0.5) - - -- 	_ ND(0.5) _ 	.. 	... 	- 	-- ND(0.5) - 	-- ND(0.5) -- ND(1) ND(1)  ND(0.5) ND(0.5) 
_  

3/14/96 
_ 	_ 	. 	. 

1.6 
- 	- ---- 	- 

ND(0.5) 
- 	---.. 	. 	_ 

ND(0.5) ND(0.5) ND(0.5) 0.88 ND(0.5) _ 1.4 _.. 	.. ND(0.5) ---- - ND(0.5) - ND(0.5) ND(0.5) - 	- ND(0.5) - 	-._ ND(0.5) _.-.. ND(0.5) _. 	- 	- 	- ND(1) ND(0.1) ND(0.5) ND(0.5) 

6119/96 7.3 ND(0.5) 
_ 

ND(0.5) ND(0.5) 
---- ND(0.5) ND10.5) ND(0.5) 0.94 ND(0.5) ---- -- ND(05) - -- -- ND(0.5) . ND(0.5) -- 	- 	- ND(05) --- - ND(0.5) - ND(0.5) - 	-- 	- -- ND(1) ------- ND(0.1) ------ ND(0.5) ND(0.5) 

2.8 
_ 

ND(30 ) 
--. 	.... 	_.__... 

ND(30) 
....-- 

ND(30) 
--------- - 	- 

ND(30) 
- 	._.....__. 

ND(30) ND(30) -- -----. 
- 	_ 	--- -- 

0.97 ------ - ND(30) - - -------- ND(30) - --- --- ND(30) - -- - - -- - ND(30) ---- - -- ND(30) -- - ---- ND(30) ---. .. _. _.- ND(30) - - ---- ND(60) -- .. 	_. . . ND(6) - -- -- ND(30) - - -- - ND(30) --------- 9/l_l/96  
7/8/97 4.3 - - ._.- .. .- ------ 

_ 	--- 
ND(0.5) 

-- ------- ND(0.5) _.. -- - -- - 
-------- 

ND(0.5) - -- -- -- -- 
------- 

ND(0.5)  - •--- 
--- -------. ...- 

------ ND(0.5)  --- -- ND(0.5) ND(0.5)  ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(1) ND(0.2) ND(0.5)  ND(0.5) 

P-12 

-- ------ 
12/21/95 

WELL ABANDONED 10/97 
1 0,000 	 ND( 100_) N D( 10_0) ND(100)  

~ 

ND( ] 00)  _  N_D(100)  ND( ] 00)  - ND( ] 00)  ND( I 00) ND(100)  ND(100) -- ND( ) 00) - ND( ] 00 ) -- ND( J 00)  -- ND(200 ) -- - N_D (20)  - ND(100)  _ND(200) 

- 3/19/96 J _ 8.500 
_N_D (1 00) 

N_D(400)  
_ - ND(400) 

- ND(400)  ND(400) ND(400)  _ ND(400) ,-~_ ~ . 
- 	- -- 

ND(400)  
-- 

ND(400)  - ND(400 )  
- 

--- -------- 
ND(400) 

~ 
ND(400) ------ ND(400)  ------- ND(400)  - ND(400 ) - 	- ND(700) -.-._ ND(70)  __ __ ND(400)  ND(700) - --- 

_6/26/96_J  9,200 
- 

ND_(40_0) 
-- --- 

ND(400 ) _ 	-----.-".- 
---- ND(400)  

- 	__  
ND(400} ND(400) ND(400) ----- -.- 

------ - ND(400) ND(400)  - ND(400) _ ND(4_00) ND(400) N_D(400) _ND(400) ND(400)  - .-.. ND(800) _ND(80) ND(400)  ND(800)  

6R6/96  D 9.400 ND(400) ND{400 ) ND(400)  
- ND(400)  

----- 
ND(400) ND(400) -. ..- ----- 

-- ------- 
ND(400)  ND(400) - ND(400) ND(400) --- - - ND(400) --- -- -- ND(400) - 	- - - ND(400) - - - ND(400) - -- - - ND(800) --- - -- ND(80)  _ _..-... _ ND(400) - ND(800) ----- _ ~  -- --- ---- 5,000 

----- - 
ND (300) 

- -- 	- 
ND(300) 

- ND(300) 
.._--- 
ND(300)  

-- 	-- ND(3_00) ND(300) 
- 	- NII(300) ND(300) ND(300) ND(300) -- ND(300) ND(300) ND(300) ND(300) ND(600) _ 	. , ND(60) ND(300) ND(300) 

9/1 8/9_6_ _  
7/]0/97 

_ 
3,000 

_ 	_  
ND(70) 

. .------ ND(?0) 
___.....- 	--- ND(70) 

- - -- 	- 
ND(70) ND_(70) 

----- - --- ND(70) 
-- 	----- 

ND(70) ND(70) 
-- - 	- _..- ND(70) 

- ----- 	-- 
ND (70) ND(70) ND(70) . ND(70) ND(70) _ ND(_00) ND_(30) ND(70) 

-- 1 . 6  D 200 N( 	) 
- 

- 	-- 	3/3/99 	
...... -- 	1.500 	

- _  - 	1.5- 
- - 	'ij - 
- 	- 

_ - 	29- 	-- --8.9  - -- - - -- 	- - - 
- ND(0.5) -..._..-- 	- 

-- 	------ ND(0.5) --- - - - -- 3] - - 2.9 ND(OS) _ 	_~ .9.._ 
_ ..ND(0.5) ND(0.5) 6 7 ND(O S) ND(1) ND(0.5) 0.54 

- -- -- WELL DAMAGED 7/99 
ND(5) 	ND(5) 160 5.6 ND(5) ND(5) ND(5) ND(5) ND(5)  ND(5) ND(5) - --- ..-. . ND(5)-  - ND(5) -  - - ND(5) ND(5) -  ND(10) - ND(1) -- ND(5) -  ND(5)  

P-13 12/21/95 -- - - -- - -- 3/14/96 
- 	_ _ _ 

160 
- -. - -. 

3.0 
- 	--- 	-- 

ND(0.5) 
- .. - --- 

5_7 _ 	_ - ND(0.5) 
- ---- - - -- -- - 

ND(0.5)_ 
- - - - - --- 
_ - ND(0.5) -_ - 	.. 

----- - - 
]~2 - 

- 	--- 
ND(0,5}-  

--- 
- ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5)  ND(1) _. 	. -- ND(0.1) ----- - ..-- ND(OS) ----- --- N (-  -__ 	-- 

--- -----.-._ 6/19196 
_..-------- 

160 
----- 
_.3.7 6.3 ND(0.5) ND(0.5) ND(0.5) ND(0.5) - -------._. 1.5  -.--- - - ND(0.5)  - 	-. ND(0.5) -..-_-.-_ ND(0.5) __ _.-. _ _ ND(0.5) - --- ND(0.5) -_ .. ~ - ND(0.5) -- - ---- ND(0.5) - --- -- _ND(l)  ND(0.1)  ND(0.5) ND(0.5)  

- 
9/11 /96  1 70  _ND(5)  

---- - - 
ND(5)  

---- 
_5.2  

--- --- ND(5)  
--_. ------ 	- 

ND(5) ND(5 ) ND(5} -  ND(5) " ND(5)  _ND(5)  ND(5)  ND(5) ._  ND(5)  ND(JO)  ND(5)  _ ND(5)  ND(5)  

7_/8/97  -  240  _N_D(5)  _  ND(5) 6.2 ND(5) ND(5 } JND(5) ND(5) ND(5)--  ND(5)  
_ND(5) 

ND(5)-  - ND(5)  -ND(5) -  ND(5)  --ND(5) -  ND(]0)  ---  ND(2)  - -ND(5) ND(5) 

P-14 1 2/21/95 
~ WELL ABANDONED 10/97 

6,300 	ND(30) 	ND(30)_ 
- 

ND(30)  ND(30)  
- 

ND(30)- ND(30) 
~ 

ND(30)  _ND(30) ND(30) 40  _ _ND(30)  _ND(30) ND(30) 	. ND(30)  ND(60) _ND(6) _ ND(30)  ND(30)  

3/ 19/96  5 ,900  ND(300) ND(300) _ ND(300) ND(300) ND(300) 
_ 

ND(300) ND(300) ND(300)  ND(300) ND(300) ND(300)  -ND(300)  _ ND(300) ND(300) ND(500) ND(50)  _N_D(300) -_ND(300) 

6126/96 6,700  ND(300)  ND(300) y  ND(200) ND(300) ND(300)  N_D(300)  _ ND(300) _N_D(300)  ND(300) ND(300) _ND(300) ND(300)  ND(300)  ND(300)  ND(600)  _ND(60) ND(300)  ND(200) 

91I7/96  5,400 ND(300)_ ND(300) ND(300) ND(300)  ND(300)_ ND(300) ND(300)  ND(300)  ND(300) ND(300)  ND(300) ND(300) ND(300)  ND(300) ND(600)  ND(60)  _ND(300)  ND(300)  

7/10/97 3 ,100  4D(200)  ND(200) ND(200) ND(2(?0) ND(200) ` ND(200)  ND(200) ND(200)  ND(200) ND(200)  -ND(200)  ND(200) - ND(200) ND(200) ND(400) __ ND(80)  ND(200) ND(200) 

P-15 12/27/95 
WELL ABANDONED 

9,300 	ND(300) 
10/97 
ND(300)  ND(300)  ND(300)  ND(300) ND(300)  ND(300) ND(300) _  ND(300)  ND(300)  ND(300) _  ND(300) ND(300)  ND(300)  - _ND(600) ND(50) _ND(300) ND(300)  

3/19/96 9,200 ND(400)  ND(400)  ND(400) ND(400) ND(400) ND(400) ND(400) Np(400)  ND(400)  ND(400) ,  ND(4OD)  ND(400)  -ND(300)  ND(400)  ND(700)  - ND(70_) - ND(400) -ND(400)  

6126/96 9,800  ND(400) ND(400)  ND(400) ND(400) ND(400)  _ND(400)  N_D(400)  ND(400)  _  ND(400)  ND(400) ND(400)  ND(400)  ND(400) ND(400)  ND(800) - ND(80)  ND(400) ND(400)  

9/] 8/96 _8 ,200  ND(300} ND (300) ND(300)  ND(300)  _ND(300) ND(300) ND(300)  ND(300)  _  N_D(300) ^ND(300)_  ND(300) _ND(300)  ND(300) ND(300) - ND(600) -- N_D(60)  - N_D(300) _ N_D(300)  

7/10/97 6,200  ND(300) ND(300)  ND(300)  ND(300)  ND(300) ND(300) ND(300) ND(300) - ND(300)  ND(300 ) ND(300) ND(300) -ND(300) ND(300) ND(600)  ND(100) ND(300) ND(300) 

P-16A 12/26/95 
WELL 

_3,100  
ABANDONED 

ND( ] QO)  
10197 ` 
ND(100)  ND( ] 00)  _  ND( I 00) ND( ]  00)  ND(100)  

- 
ND( ] 00)  _N_D( ) 00)  ND( ] 00)  _  ND(100)  _ND( I 00)  ND(100)  ND()00) _  ND( 100)  - ND(200)  ND(20)  ND(100)  ND{ ] 00) 

ND(0.5) - ND(1) _ND(I )_- ND(0.5) ND(0.5) 
3/18/96 3,500 4.3  0.95  _ 29 1.6  ND(0.5} ND(0.5)  14  ND(0.5)  ND(0.5} _ 	28  _ND(0.5),  ND(0.5) N D(0.5)  

ND(70) 
3/18/96(D)  3,300  ND ND(70)  _ ND(70) ND(70}  ND(70) ND(70)  ND(70)  ND(70) ND(70)  ND(70)  _ND(70)  ND (70)  ND(70)  ND(70)  D(200  N ) ND(20) ND(7  - 	0)  

3,800 ND(300) ND(300 ) ND(300)  ND(300) ND(300) ND(300)  ND(300) _  _ND(300)  ND(300)  ND(300)  ND(300) ND(300) ND(300)  ND(300) ND(600) _ND(60) ND(_300)  ND(300)_ 
_6/25/96 

9116/96  -4,100  ND(200)  ND(200) ND(200} ND(200) ND(200)  ND(200)  ND(200) _ND(200)  ND(200) ND(200)  ND(200) ND(200)  _ND(200) ND(200) ND(400)  ND(40) ND(200) ND(200) 

7/9/97  _3 ,400  ND(100) ND( I 00) ND(100)  ND( ] 00)  ND(1 00) ND( 1 00) _  ND( I 00)  ND(100)  ND( I 00) _ND(100)  ND(1 00)  ND(100)  ND( ] 00) ND(1 00) ND(200)  ND(40)  ND( } 00)  ND(  l 00)  

3/4/99 370  0.62 14  1.7 ND(0.5)  ND(0.5) 3.4 !  ND(0.5) OS6 8.7 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(1) -  ND(0.5) ND(0.5) ND(0.5}  

7/15/99 530 7S ND(5) 12 ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) 6.2 ND(5) ND(5) ND(5) ND(5) ND(10) ND(5) ND(5) ND(5) 

~~ 

BOE-C6-0013152 



TABLE 4.6 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 	
PinN 4 „f 5 

VOLATILE ORGANIC COMPOIINDS"' (in p /L) BY EPA METHOD 8260 
SAMPLE 

ID 

SAMPLE 
DATE TCE PCE I.l-DCA 	' 1.1-DCE 1•1,1-TCA Bromodi-chloro- Bromoforrn Chloroform 

1.2- Dichloro- 
ro ane Trans-1,2- DCE Dibrorno-chloro- Cis-1,2-DCE melhane 

Tolucne Benzcnc Ethyl benzrne Total Xylcnes Vinyl Chlo~ide 1,1.2-7CA 1.2- 	A 

P-16B 12/19/95 48 

- 

ND(0.5) ND(0.5) 5.3 ND(0.5) 
me ~ hane 

8.0 _ 1.5 ND(0.5) ND(0.5)  _ ND(0.5) --- 	- 0.94 - - 	----- 8.4 _ 	_ ---- ND(0.5) _ 	_ 	-- ND(0.5) - 	-. _ ND(0.5) --- - 	- _ 	ND(]) _0.10 ND(0.5) ND(0.5) 

- - - 	--- - -. 
12/I9/95(D) 

-- - 
51 

- - 	- - 
ND(0.5 )  

__...__..._ 	.. 	.__..__ 
ND(0.5) _ 5.8 N_D(0. 5)_ _  7.8 _ 	_ 16 _ 	_ 	_ 6.3 ND(0.5) _ 

	

_ ND(0.5) I.I  . 8.0 - 	- ND(0.5) - 	-- 	-- ND(0_5) . . 	_ ND(0.5) _ ND(I) __- ND(l) ND(0.5) ND(0.5) 

3/18/96 49 
_ 
ND(0.5) ND(0.5) 6.6 .. 	.... - ND(0.5) 5.7 1.1 5.8 ND(0.5) ___ .. ND(0.5) 1 .0  58 ND(0.5) -- -- 	-- ND(0.5) - ND(0.5) - ND(1) --- 	- 0.25 ---- --_ _ ND(0.5) --. 	.. . 	. ND(0.5) 

_ 
624/96 

. 	..- 	------. 
480  

-..-----. 
ND(1)  - 

..._  
1.2 ----- --- 61 __...-------------.....---_..--------- ND( I) 

- 	----- 	- 
ND( ]) --------- ND(1) 1.6 -- .----- ND(1) ND(1 ) ND( 1)  ND(1) ND(1)  ND(1)  ND(1) ND(2) ND(2) ND( I) ND(1) 

P-16C 

--------- ------ 
9/12I96  

WELL DESTROYED 
440 	ND(30 _) 

8/96 
ND(30)  56 ND(30) ND(30)  ND(30)  ND(30)  ND(30) ND(30) ND(30) ND(30_) ND(30) ND(30) ND(30) ND(60) _ND(6)-  ND(30) -  ND(30) 

_  _ 
 340   ND(7)  ND(7)  40 ND(7)  ND(7)   ND(7)  ND(7) ND(7)  ---.  ND(7) ND(7)   ND(7) ND(7) ND(7) N D(7) ND(20)

~ . N D(3) ND(7)  ND(7)  

0.94 
--- 

43 ND(0.5)  ND(0.5)  

I

7/9/97 
ND(0.5)  

-
3f2/99_  1.7  ND(Q.5) ND(0.5)   0.65 ND(0.5) ND(0.5) _  ND(0.5) ND(0.5) ND(0.5)  ND(1) ND(0.5)  ND(0.5) 

2 10 
ND(20) 71 ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) - ND(20) ND(20) ND(20) ND(20) ND(30) -ND(20) ND(20) ND(20) 

7/14/99 - 440 ND(20) 

P-17  12/21/95 13,000 700  ND(30) 340 _ND(30) _ND (30)  ND(30)  ND(30) _ ND(30) - --- ND(30) - - --- _ND(30)_ ND(30) ND(30) ND(30) - - - - --- ND(30) - 	--- -- ND(60) ------- ND(6) ND(30)  ND(30) 

-- - 	-- 
3/19/96 

_  _  _ 
780 _ 

_ 
ND(500) 

_.. --- ----- 
ND(500) _ 	_ _  ND (500} _ 	_  ND_(500)  _ 	_ 	_ 	___  N_D(500 )  ND(500) _ ND(500) _ _. . .--- ND(St)0) .----. 

~ 

ND(500)_ N_D(500) 
_ 	

-(5-0-0-)--   
ND ND( 500) _ ND(500) ND(1000) ND{ 100) _ ND(500) ND(500) --- 

12,000 
9/18/96 9.600 1 000 . ND 300 ( 	) 530 ND(300) ND(300) 	ND(300) ND(_300) _ ND(300) ND(300) .. 	. 	... ND(300) ND(300) ND(300) ND(300) - -- 	-- ND(300) . ND(600) _ 	_ . 	ND(60) _ ND('~00) ND(300) 

7/10/97  
_ 	...  

6.900  1,300 ND{300) 690 ND(300) ND(300) ND(300)  ND(300) ND(300) ND(300) ND(300) ND(30_0) ND(300) - ---- ND(300) - 	- ND(300) ND(600) - -- 	- ND(100) - 	-- ND(300) - - --..- _. ND(300) -_._ -- _  _ 
- 	3_/4/99 1 ,400 

 _ 	_ 
270  23 

_ 	_ 
140 _ 24  ND(0.5)  N_D(0.5) 

---- - 
6 .0  __  ND_(0.5 ) -_ _ ND(0.5 )  __  ND(_0.5) ND(O S)  

- 
. 	__ ND(0.5)  

- 
. .---- ND(1 ) - - 	--- ND(0 .5) _ ND(0.5)  

- 
_ ND(0.5) 

__...-
7/] 5/99 	- - 1.600 ~ - - --230 - 14 --- - - 	150 	- - 	-- 14 ---- --ND( ] 0) - - ND( l Oj--  - 	-ND( ] 0) -- 

. _ _ 
- --- ND(10) 

_. 	_ _ 
-- ND( ] 0) --- ND( I 0) ND( ) O) - ND(10) ND( ] 0) ND(10) ND(30) ---ND( ] 0) ND( ] 0) NDt 1 Q) 

P-18  1226/95_ _ _ _  270   ND(6_) _  _  N_D(_6) 12 _ ND(6 )  _ _ ND(6) _ _ 	_  _ ND(6) ND(6) - ND(6) _.._- ND(6) ND(6)  _ N_D(6 )  _  _ ND_(6) ND(6)  --- - ND(6) 	
- 

ND(IQ)  N_D(1 )  _ ND(6) ND(6) ----- -- 
9196 1 80  ND(20) ND(20)  ND(20)   ND_(20)  _ND(20)  ND(20)  ND(20)  -- -----~ . ND(20) _ 	- ND(20)  -_--_ ND(20)  -  ND(20) ND(20) ND(20) -- - ND(20) --- ---_ ND(30)  .-_ - ND(3) -_- ND(_20) ND(20)  - __3!] -- - -- -- - -- - ND(20) ND(20) ND(20) _-  _ ND(20) 

- 
ND(20)  ND(20)  ND(20) --  ND(20)  N_D(20) ND(20) _ _  ND(20 ) -. ND(20) 

~ 
ND(20) ND(40) ND(4)  N_D(20)  ND(20) ----- 9/12/96  M  200  ND(20) 

ND(20)  ND(20} ND(20)_  ND(20)  - ND(20) ND(20) -  ND(20) ---  -- ND(20)  __ ND(20) _  ND(20) ___  _ND(20) _ND(20) ,  _  ND(20)  ND(40)   ND(4)  ND(20) _ND-(2_0) 
9/12/96(D)  200 _ND(20)  _  _  

ND(5)  T  5.0 ND_(5)  _  ND(5)  ND(5) ND(5) ND(5)^  ND(5) ND(5) ND(5} ND(5)  ND(10)  ND(2)  ND(5) ND(5) 
7!8/97  _ 180 ND(5)  

P-19 12/26/95  
WELL ABANDONED 

4,400 	ND( ) 00)  
10/97 
ND(1 tK1)  ND(  ] 00)_ ND( ] 00)  ND(100)  N_D(100)  ND( I00) ND(100) ND(100) 140  

-  
ND(100)  ND( f 00) 

ND(200)  
ND(100)  ; 
ND(200)  

ND( ] 00)  
ND(200)  

-ND(200)  
_ND(300) 

_ND(20)  
ND(30) 

ND ( ] 00) 
-ND(200) 

ND( ] 00)  
ND(200) 

3/19/96 4 500  ND(200) ND(200) ND(2Q0)  ND(200)  _ND(200)  ND(200) ND(20(1)  ND(200)  ND(200)  230 ND(200) _  
6l25/96  4,900  ND(200) ND(200) 

ND(200) 
ND(2~)  
ND(200)  

ND(2OD) 
ND(2OD)- 

ND(200) 
ND(200) 

ND(200) 
ND(200)  

ND(200)  
ND(206)  

ND(200) 
ND(200) 

ND(200)  
ND(200)  

280 
ND(200)  

ND(200) 
ND(200)  

ND(200)  
ND(Z00)  

ND(200) - 
ND(200)  , _  

ND(200) 
ND(200) 

- ND(4Q0)  
ND(400}  

ND(40) 
ND(40)  

ND(200) 
ND(200)  

- ND(200)  
ND(200)  

9/17/96  4,300 ND(200)  ND(2) 
7/9/97 170 2.3 ND(2) ND(2) ND(2) ND(2)  V  ND(2)  ND(2) ND(2) - ND(2) 2.8 ND(2) ND(2)  ND(2) ND(2)  ND{4) . ND{ 1) ND(2) 

P-20 12/27/95  
WELL 

4,200  
ABANDONED 

ND( ] 00) 
I0/97 
ND( ] 00) ND{ I00)  ND( ) 00)  ND(100)  ND(100) ND(100)  ND(100) ND( ] 00) NDO 00) ND( ] 00) ND ( ]  00)  ND(100) '  ND( 1 00) ND(200)  ND(20) N_D(  J 00)  ND(100)  

3/18/96  4,400 6.0 ND(Sj ND(5)  ND(S)  ND(5)  _N_D (5) 12 ND(5) ND(5)  5. 1 -" ND(5)  ND(5)  ~ND(5)  ND(5)  ND(10)  ND(1)_ ND(5) ND(5) 

6/25/96  _ 6,800 ND(2QQ)  ND(200) ND(200)  N_D(200)  ND(200)  ND(200) ND(200) ND(200) ND(2(}0)  _ND(200)  _ND(200)  ND(200)_  ND{200) ND(200) ND(400)  ND(40) ND(20_0) ND(200) 

9/16196  6,400  I~tII(200)  ND(200) ND(200)  ND(200) ND(200)  ND(200) ND(200)  ND(200) ND(200) ND(200)  ND(200)  ND(200)  _ND(200)  _N_D(200)  -  ND(400)  - ND{40)  -  ND(200) ND(200) 

ND(200)  ND(200)  ND(200)  _ND(200)  _N_D(200)  ND(200)  -  ND(400)  ND(80)  ND(200) ND(200)  ND(200) ND(2OD) 
7/ 1 0/97 4,800 ND(200) ND(200)  ND(200)_ ND(200) ND(200) ND(200) 

- 0.59 8.2 - ND(0.5)  0.65_ ND(0.5) 24  _ND(0.5j  1.7  22  ND(0.5) _ ND(0.5) 2.3  - ND(0.5)  ND(1)  - N5(0.5)  7.5  _ ND(0._~ 

3/4/99  6,900 17 
),  6,800  I S 0.55 7. 8 ND(0.5)  ND(0.5)  ND(0.5) 23 ND(0.5 ) 1.7  _ 21  _ ND(0.5) ND(0.5)  2.1  ND(0.5) _ ND{i )_ _ND (0.5)  7.3  _  - ND(0.5)  

_ND(50) ND(50)  
- 7/16199  5,400 ND(50)  ND(50) ND(50) -  _ND(50)  ND(50) ND(50) ND(50)  ND(50) ND(50)  ND(50) ND(50) -  ND(50) ND(50) ND(50) - ND( ) 00)  ND(50) 

ND(50) 
5,200 ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ~ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(100) ND(50) ND(50) 

P-21 12126/95 4,400 ND(100)  ND(100) ND{ 100) ND(100)  _  ND( ] 00) ND(100) ND(100) ND(100) ND(1 00) ND( J 00)  ND( ] 00)  ND( ] 00)  ND(100) ND( ] 00) ND(200)  ND(20)  ND(  J  00)  ND( 100)  
ND(1)  

3/18/96 4,200 83 53 	., -  150  27 ND(5)  ND(5) 19  ND(5)  ND(5) 780 ND(5) ND(5)  ND(5) ND(5)  ND(10)  ND(5 )  ND(5)  

6/25/96 5,600 ND(200). ND(200) 170  ND(200)  ND(200) ND(200) -ND(200) ND(200) ND(200) 320 ND(200) ND(200) ND(200) ND{200)  ND(400) ND(40) ND(200) ND(200) 

9/17/96 5,500 ND(200)  ND(200)'  ND(200) ~ND(200)  ND(200)  ND(200} ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200)  ND(400)  ND(40) ND(200)  ND(200) 

7/10l97 2,lOQ ND(lOQ) ND(100) ND(I00) I]0 ND(I00) ND(lOQ)  ND(300)  ND(]00) ND(100) ND(100) ND(100) ND(]00) ND(]00) ' ND(I00) ND(200) ND(40) ND(J00) ND(I00) 

WELL ABANDONED 10/97 

BOE-C6-0013153 



TABLE 4.6 

SUMMARY OF GROUND 'VVATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 	
Pa--e-'S of c,  

VOLATILE ORGANIC COMPOUNDS"' (in /L) BY EPA METHOD 8260 
SAMPLE 

ID 
SAMPLE 

I}ATE PCE 1.1-DCA 1.1-DCE 1.1.1-TCA Bromodi-chloro- Bromoform Chloroform 
1,2- Dichloro 

ro  ane 
.,- Trans-I, 	DCE ~ Cis-I._ DCE Dibromo-chloro- 

methnne 
Toluene Benzene Ethyl benzenc Total Xyknes Vinyl Chloride 1,1.2-TCA 1 2-DCA 

P-22 12/20/95  _ 	_ 
TCE 

1 .200  _ _ 8.2  _  ND (5 )  _ N D_(5 )  _ _ 	_  ND(5) 
methane 

ND(5) -_  ND(5 ) 	- ND(5)  .... ---- ND(5)  - -- - ND(5) - - - ---- ND(5) -  ND(5 ) ND(5) ND(5) _  ND(5 )-  - ND(10) ---- _ 	ND(])  ND(5 )  
ND(0.5)  

ND(5)  
_ ND(0.5) 

3/18/96 -- 	-- - - 1,2Q0 - ]Z ND(O.S) ----- 2.0 - ND(0.5 ) ND(0.5) N_D ( 0.5)  
ND(50) 

_ 	1.6 - ---- 
ND(50) 

ND(0.5) - `.--- 
N D(50)  

ND(0.5) - 	---  
ND(50) 

5.2 
ND(50) 

ND (0 .5j  
ND(50) 

_ND(0.5)  _  
ND(50) 

ND(_0 .5)  
ND(50) _. 	--- 	- 

ND(0.5) - 	--- 
ND(50) 

ND (1 )_ -- NDO00) . 
_ND_(0.1)_ 

ND(50)  - --- ND(50) -- -- ND(50) --- - 6/20/96 ----...._...__._ 	._ .__ 1,400 __ ___ _ ND(50) ---- ----_.-- 
ND(70) 

ND(50) --- ------------ 
ND(70) 

ND(50) -- 	--- 
N_D ( 70 )  

ND(50) ----- -- 
N_D(70 ) 

ND(50) - -- 
ND(70) 

- - ---- - 
ND(70)  

-- 	- -- 
ND(70) 

_ 	- 
ND(70)  

- 	- --- 
ND(70) 

- 	-- - - 
ND(70) 

- -- -- 
ND(70) ND(70) ------- ND(70) --.-~ . ND(70) ------ ND(200) ---- ND(20)  _ 	_ ND(70) N( 

9/12/96 _ 	_ 1,000 _ _   _  
ND(30) ND(30) ND(30)  ND(30) ND(30) ND(30) ND(30) - --- -. 

- ----._-._ 
ND(30) _ 	----- 

------- 
ND(30) -- ------ 

- ----- 
ND(30) -------- ND(30) - ------ ND(30) - ----- ND(30) -- 	-- ._._... ND(60) _ 	. ._. ~- ND(]0) ----- ND(30)  ------- ND(30)  - 	- 7/9/97 1,200 ND(30) -- ---- - 

3/3/99 
- --- 

1.100  
-- - -- 30 

- ---- 
1 .5  _ 	_ - -------- 	-- 

I8  _ _ __ - 
ND(0.5) 

- ------- 
ND(0.5 ) ___ -------.-. _N D(0.5)  _ 	_  _ _ ----- 

_8 .4 ___ ND(0.5)  __ 	_ 0.59 -  I8 ND(0.5)  ND(0.5 )  _ ND(0.5)  ND(0.5) ----- ND(1)  
~..-- ND(0.5) _ _ ND{0.5) ND(05  

- 7/15/99-  I,300 -  ~ 19 -  ND(10) 
 

14 ND00) ND(10) ND(10) ND(]0) ND(10) NDO0) 12 ND(10} NDO0) ND(70) ND(10) ND(30) ND(JO) -ND(10) ND(10) 

P-23 12/20/95 0.53  _  3.6  ND(0.5)_ N_D(0.5)  _ ND(0 .5)  _  ND(0 .5) _  1.1 ND(0.5)  ND(0.5) ND(0.5)  _ND(0.5 ) ND(0. 5) ND(0.5 ) _ND(0.5) ND(1)  _ND(0.5) ND(0.5)  ND(0.5) 

3114196 
_160 

0.57 ND(0.5) 0.60  _N_D(0.5)ND(0.5) ND(0.5) 0.83_ - ND(0.5)  ND(0.5) ND(0.5) ND(0.5)  _ND(0.5)  ND(0.5) ND(0.5) _N_D(1) ND(0.1)  ~  ND(0.5) ND(0.5) 
_](10 

ND(5)  _ND(5) ND_(5)  ND(5) ND(S) 	-  _-  ND(5 } _ND(5)  -ND(5)  ND(5) 
- 

ND(5)  ND(5) N_D(5) ND(5) --  ND_(10) _ ^ND(1)  - _ND(5)-  ND(5)  
6/20/96 100 ND(5)  

 ND (5)  _ ND(5} _ ND(5)_ _ 	_ _ND(5) _  _  -ND(5) __ _  ND(5) ND(5)  -- ND(5) - - - 	_ - ND(5) ND(5)  _ND_(5) -- ND(5) -- 	-- ND(5) --- -- ND(10) -- ---- _ ND(5) ND(5) ND(5) 
96 	ND(5) _ 

- 718197 	- 89 ND(3) ND(3)  ND(3) ND(3) ND(3) - ND(3) -  ---- - `ND(3) -  ------ ND(3) ND(3) ND(3) ND(3) ND(3) ND(3) ND(3) ND(5) ND(l) -  ND(3}  ND(3}  

WELL ABANDONED 
430 	ND(5) 

10/97 
5.4  ND(5)  ND(5 )  ND(5 ) 7.6 _  N D(5 )  _ ND(5)  _ N_D(5) _ ND(5)  _  _ ND(5} _ ND(5) 

 - 
ND(5)   _ 	

-  
- N_D(10) ND(]) •  _ND(5)  ND(5) 

_~---. 
P-24 12I20195 

- -- 	- -- 	-- 3/1 9/96  _ - -- - 380 -  --  ND(20)  _  
_N_D (5) 

--ND 20 - { 	)_ ---ND 20 ---  ( 	)  --_ N_D  20 -  ( 	)  - ND(20) _ _ - 	ND(20) _ _ _ N_D(20) - _ -- ND(2_0) - _  _  ---ND(20) - -ND(20) - _ - ND(20 )  _ ND(20) -  ND(20)  -_ N_D(20)  - -ND(20)~ -  -- ND(20) - ND(20)  ND(20) 

N_D(20) _ ND(20) _  ND(20) _ _  ND(20)  ND(20_)   _ _  ND(20)_-  _ _ - N_D(20) ND(2_0) _ N_D(20)_ ND(20)  ND(20)  ND(20) -- - ---- ND(ZO) - 	--- ND(40) --- ND(4) -- ---- ND(20} ND(20)  
330 ND(20) 6/24/96_ _ _ 
320 

_  _ 
ND(20)  -_ND(20)  ND(20) ND(20)  ND(20) _..... ND(20) ND(20) - ND(20)-  ---- - _ ND(20) ---- . - ND(20)  .--- _~_. ND(20) -_ _ ND(20) __  ND(20) N_D(20)   _ ND(40) 

- 	
_ _ _ 	ND(4) ND(20)   _ - ND(20) 

ND(30) 
--- - 

ND(30)_ 
--- - -- - 

ND(30)  _ ND(30) ND(30)  
--- --- ND(30) ND(30) -  ND(30)  ND(30)  ND(30) ND(30)  - ND(30) ND(30)  ND(60)  ND(6)  ND(30) ND(30) 

9/1 7/96(D)  350 ND(30) 
~7/9197  120 ND(3) ND(3) 15  72  ND(3) ND(3)  _ ND(3) ND(3)  _ ' ND(3) 10 _ ND(3)  ND(3)  ND(3) ND(3)  ND(6)_ _N_D(3)  ND(3) ND(3) 

3/3199  _ 210  0.99 ND(0.5)  ].4  _ ND(O.S)_ ND(0.5)  ND(0.5) 6.7  ND(0.5)  ND(0.5) 0.75  ND(0.5) ND(0.5) ND(0 .5) ND(0.5)  - ND(1)  ND(0.5) ND(0.5) ND(0.5) 

ND(3} ND(3) ND(3) ND(3) ^ND(3) 4.8 - ND(3) ND(3) ND(3) ND(3) ND(3) ` ND(3) ND(3) ND(5) ND(3) ND(3) ND(3) 
7/15/99 210 ND(3) 

P-25 12/26/95 14,000 6,9(]0 500  _  2,000 1,300  ND(100) ND(100)  ND(100) ND(100) ND(]00)  ND(100)  _ ND(1 00)  ND(1 00)  ND(100)  ND(100) ND(200)  ND (20)  _ND(100)  ND(100) 

ND(700)  1,800  730 _ ND(700)  - 	ND(700)  ND(700) ND(700)  ND(700)_ _ ND(700)  ND(700) ND(700) ND(700) ND(700)  ND(2,000) ND(200) ND(700)  ND(700) 
3/19/96 15,000  4,800  _  
6126196  16,000 4,700  ND(500) 1,600  760  ND(500) ND(500) ND(500) ND(500)_-  ND(500) ND(500)  ND(500)  ND(500) ND(500) ND(500)  ND(1,0OD} ~ND(100) ND{500) ND(500) 

9l18/96 14,000  3,300 ND(500) 1,200 ND(500}  ND(5OD)  ND(500) ND(500) ND(500)  ND(500) ND(.5(xl) ND(500) ND(500)  ND(500) -ND(500) ND(1,000)  ND(]00) ND(500)  ND(500) 

7/ ] 0/97  13,000 2,100 ND(300) 9) 0 ND(300) ND(300) ND(300) ND(300)  ND(300)  ND(300) ND(3OD) ND(300)  ND(300) ND(300) ND(300) ND(600) ND( ] 00) ND(300) ND(300) 

7/10/97(D) 12,000 1,800  ND(500)  810 ND(500) ND(500) ND(500) ND(500) ND(500)  ND(500) - ND(500) ND(500) ND(500) ND(5(x)) ND(500) ND(I,000) ND(200) ND(500) ND(500) 

WELL ABANDONED 10/97 
~-xaaaou,o.c.w~ rt urvrnv.m] 

Only deteeted analyte.c are reponed in table (exeept for thrre analytes detected [sec-butylbenzene, isopropylbenzene and p-isopropyltoluenel in Well P-2 sinee they are rrot eonsidered COCs): re.culLc of all analyses arc reponed in laboratory reports. 

Duplicate s•ample for P-20 is identified as P-29 in labtmtory reports. 

Duplic•ate sampk for P-20 is identified ac P-30 in laborrtory reports. 

pg/1, 	Micrograms per liter 
ND( ) 	Analyte not detected above the practical quantitadon limit (in parentheses) 

(D) 	Duplicate sarnple 
TCE 	Trichloroethene 
PCE 	Tetrachloroethene 
DCA 	Dichloroethane 
DCE 	Dichloroethene 
TCA 	Trichloroethane 
- 	Not sampled 

BOE-C6-0013154 



TABLE 4.7 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) 
BRC PROPERTY, TORRANCE, CALIFORNIA 

VOLATILE ORGANTC COMPOUNDS"' (in µg/L) BY EPA METHOD 8260 
SAMPLE 

ID 
SAMPLE  

DATE TCE PCE 1,1-DCA 1,1-DCE 1,1,1-TCA 
Bromodi- 

chlo ro- 
methane 

Bromoform Chloroform 
l +Z" 

Dichloro- 
propane 

Trans-1,2- 
DCE 

Cis-1,2- 
DCE 

Dibromo- 
chloro- 

methane 
Toluene Benzene 

Ethyl 
~nzene 

Total 
Xylenes 

Vinyl 
Chloride 

~ rbon 
Tetra- 

chloride 
1,1,2-TCA 

BL-1 3/4/99 6.6 ND(0.5) 1.0 ND(0.5) ND(0.5) ND(0.5) 
---- 

ND(0.5) 
-- 

0.57 
-- 

ND(0.5) 
------- 

ND(0.5) 
-- 

15 
- -- 

ND(0.5) 
- - 

ND(0.5) ND(0.5) ND(0.5) . 	ND(1} ND(0.5) ND(0.5) ND(0.5) 
--- -------- 

_3/4/99 ~ ''l  6.8 
- 
ND(0.5) 

-- - 
0.95 

--- 
ND(0.5) 

---------- 
ND(0.5) ND(0.5) ND(0.5} 0.60 ND(0.5) ND(0.5) ND(0.5) ND(Q.5) ND(0.5) ND(0.5) l4 ND(1) ND(0.5) ND(0.5) ND(0.5)

-]  7/13/99 5.2 ND(0.5) 0.7 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 15 ND(0.5) ND(0.5) ND(0.5) ND(Q.5) ND(1) ND(0.5) ND(0.5} ND(0.5) 

BL 2 3/3/99 250 0.91 ND(0.5) ND(0.5) ND(0.5) ND(Q 5) ND(0 5) 0.81 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(1) ND(0.5) ND(0 5) - ND(0.5) 

7/14/99 460 ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(10) ND(5) ND(5) ND(5) 

BL-3 313199 
- ---._ - 

720 -.- 73 
- 

0.72 
-- -- 

3.8 
- 	--- . 

2.1 
_.. - ---- - 

ND(0.5) 
- - ---- -- 

ND(0.5) 
---- 

3 
--- - - - 

ND(0.5) 
- -- 	- 	_ 

ND(0.5) 
- 

0.76 
- 

ND(0.5) 
- 	- 

ND(0.5) ND(0.5) ND(0.5) ND(I) ND(0.5) ND(0.5) ND(0.5) 

1,200 77 ND(20) ND(20) ND(20) ND(20) ND(20) ND(20) 7115/99 ND(20) ND(20) ND(20) ND(20) 25 ND(20) J ND(20) NTD(50) ND(20) ND(20) ND(20) 

BL-4 3̂/2/99 .58-  ND(0_5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0_5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 8.4 ND(0.5) ND(0.5) ND{l) _ND(0.5) 0.62 ND(0.5) 

7/14/99 49 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) - ND(0.5) ND(0.5) 0.68 ND(0.5) 

BL-5 3/4/99- 4.I ND(0:5) 0.54 1.3 ND(0.5) ND(0.5) ND(0.5) 2.8 ND(0.5) 3.2 71 	- ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(1) ND(0.5) ND(0-5) ND(0.5) 

7/13/99 2.7 ND(0.5) 0.56 0.79 ND(0.5) ND.(0.5) ND(O.S) 1.4 14D(0.5) 0.55 110 ND(0.5) ND(0.5) 0.52 ND(0.5) ' ND(1) ND(0.5) ND(0.5) ND(0.5) 

BL-6 3l1/99 6,700 2.9 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 11 ND(0.5) 0.65 15 ND(0.5} 0.60 0.84 ND(0.5) ND(I) ND(0.5) 1.1 0.61 

7/16/99 5,600 ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) I~TD(100) ND(50) ND(50) ND(50) 

7/16/0s1 5,600 ND(50) ND(50)-  ND(507 ND(50) ND(50) ND(50) NLZ(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(100) ND(50) ND(50) ND(50) 

BL-7 3/2/99 32 ND(0.5} ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 0.67 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ' 	5.2 ND(0.5) ND(0.5) `_ND(l) ND(0.5} ND(0.5) ND(0_5) 

7/14199 23 ND(0.5) ND(0:5) ND(0.5) ND(0:5) ND(0:5) ND(0.5) 0.60 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 	ND(l) ND(0.5) ND(0.5) ND(0.5) 

BL-8 3/2199 23 ND(0.5) ND(0.5) NI2(0.5) N17(0.5) ND(0.5) ND(0.5r 1.2 ND(0.5) ND(0.5) ND(0.5) ND(0.5) 5.0 ND(0.5) ND(0.5) 1"ND(1) ND(0.5) ND(0.5) ND(0.5) 

7/13/99 18 ND(0.5) ND(0:5r ND(0.5) ND(0:5) ND(0.5) ND(0.5) 1.0 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 	ND{1) ND(0.5} ND(0.5} ND(0.5) 

t1lOnly detected analytes are reponed in table; results of all analyses are reported in laboratory repons, 

alDuplicate sample for BL-1 is identified as B-17 in laboratory reports. 
(3)Duplicate sample for Bl,-6 is identified as B-15 in laboratory reports. 
Ng/L Micrograms per liter 
ND( ) Analyte not deteaed above the practical quantitation littvt (in parentheses) 
TCE Trich)oroethene 
PCE Tetrachloroethene 
DCA Dichloroethane 

DCE Dichlorcethene 
TCA Trichloroethane 

~ 	 - 

~~ 

Not sampled 

BOE-C6-0013155 





TABLE 4.8 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS (TPH) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
Page I of 4 

SAMPLE ID SAMPLE DATE 
TPH` (in 	/L) BY EPA METHOD 8015M 

TPH-c/w TPH-d TPH-k/1et Fuel TPH-z 

P-1 1124/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/17/95 ND(1,000) 1,200 ND(200) ND(1,000) 

12/27/95 ND(1,000) ND(200) ND(200) ND(1,000) 

12/27/95(D) ND(1,000) ND(200) -- ND(200) ND(1,000) 

3/19/96 ND(1,000) ND(200) ND(200) ND(I,000) 

6126/96 ND(I,000) 310 ND(200) ND(1,000) 

6/26/96(D) ND(1,000) 330 ND(200) ND(1,000) 

9/18/96 ND(I,000) ND(200) ND(200) ND(1,000) 

7/10/97 ND(500) ND(200) ND(200) ND(1,000) 

7/10/97(D) ND(500) 

----ND(1,000) 
ND(200) ND(200) ND(1,000) 

ND(200) ND(200) ND(1,000) 

-- 7/16/99 - --- 	ND(1,000) ND(200) ND(200) ND(1,000) 

P-2 I/27/95 

- 12/27195 -- 

ND(10,000) 
----ND(22,000) ^- 

ND(2,000) 22,000 ND(10,000) 
---- ND(4,000) 40.000 - ND(20.000) 

ND(40,000) ND(8,000) 60,000 ND(40,000) 

3/19196 11,000 ND(2,000) 19,000 ND( ] 0,000) 

3/19/96(13) ------ ~4.000 	-- ND(2,000) 22,000 ND(10,000) 

-- 6/20/96 7,500 ND(200) 16,000 ND(1,000) 

6/20/96(D) ^ 6,000 ND(200) 13,000 ND(1,000) 

9/I7/96 4,600 ND(1,000) ND(1,000) ND(2,000) 

718197  ND(10,000) ND(4,000) - 	20000 ND(20,000) 	_ 

3/2/99 

7/13/99 	- 
ND(2,000) ND(400) 2,300 ND(2,000) 

- - 	1,800 	- - --~ 490----  -- --- ND(200) 	- ND(I,000) 

P-3 I/24/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/17/95 -  - ND(1,000) ND(200) ND(200) ND(1,000) 

12/20/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/14/96 ND(I,000) 
ND(1,000) 

------- 	-- 
ND(I,000) 

ND(200) ~  
310 	---- 

- -- - - - ----- ---- 
ND(200) 

-- -- ND(200) 
--- - 145(200) 	- 
-- - - - ND(200) 	--- 

ND(200) ND(1,000) 

6/19/96 
- 	9/II/96 

--7/8/97 --  
3/2/99 

-- ND(200) ---  
- - 	 -- -- 

ND(200) 

-- ND(1,000) 
-- ------- 

ND(1,000) 

--- ND(500) 
-- ND(1.000)---  

ND(200) 
--- 	ND(200) ----  

----- ND(200)--  - - 

- ND(1,000) 
--- ND(1,000) 	-- 

- 7/14/99 ND(1,000) 	- ND(1.000) 

P-4 1/26/95 ND(1,000) ND(200) 
_300----  

ND(200) ND(1,000) 

3/17/95 ND(1,000) ND(200) ND(1,000) 
12/21/95 

---3/18/96 	- 
ND(I,000) _ 

- 	- 2,600 -- 
---- -ND(200) 	- 
-__ - 	- 	- 

- ----ND(200) ---- - - -- 
ND(200) 

- 
---lND(200) 

--- - 	ND(200) 
- 	 ------ 	- 

ND( 200) 
ND(I000) 

- --------- 	- 
ND(1,000) 

9/16/96 ND(1,000) -_-- ND(200) -- ND(1,000) 
7/9/97 ND(500) ND(200) 	- - ND(1000) 

WELL ABANDONED 10/97 - 

P-5 1/26/95 ND(10,000) 15,000 ND(2,000) ND(10,000) 

3/17/95 ND(5,000) 10,000 ND(1,000) ND(5,000) 

12/27/95 ND(8,000) 11,000 ND(2,000) ND(8,000) 

3/19/96 ND(5,000) 11,000 ND(1,000) ND(5,000) 

6/25/96 ND(5,000) 8,200 ND(1,000) ND(5,000) 
9/17196 ND(4,000) 5,200 ND(800) ND(4,000) 

9/17/96(D) ND(2,000) 5,000 ND(400) ND(2,000) 
P-6 3/16/95 ND(1,000) ND(200) ND(200) ND(1,000) 

12/20195 ND(I,000) ND(200) ND(200) ND(1,000)  

3118/96 ND(1,000) ND(200) ND(200) ND(1,000) 

6/20/96 ND(1,000) 230 ND(200) ND(1,000) 
9/12196 ND(1,000) ND(200) ` ND(200) ND(1,000) 
719/97 -- -  -- 	

~ 

-- 

WELL ABANDONED 10/97 

P-6B 3/3/99 1 	1,100 ND(200) ND(200) ND(1,000) 
7/14/99 ND(1,000) ND(200) ND(200) - 	ND(1,000) 

rRc 
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TABLE 4.8 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS (TPH) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
Pagc 2 of 4 

SAMPLE ID SAMPLE DATE 
TPH"' (in 	L) BY EPA METHOD 8015M 

TPHc/w TPH-d TPH-k/let Fuel TPH-z 

P-7 3/17/95 

3/17/95(D) 

ND(I,000) 220 ND(200) ND(1,000) 

ND(1,000) ND(200) ND(200) ND(1,000) 

12/21/95 
3/18/96 

ND(1,000) ND(200) ND(200) ND(1,000) 

ND(1,000) ND(200) 	- --- 	ND(200) -  -- ND(1,000) 

6/24/96 
9/16/96 -- 

ND(1,000) 200 ND(200) ND(I,000) 

- 	ND(1,000) ND(200) ND(200) ND(1,000) 

7/9/97 -- - 

3/099 
--- 7/l5/99 -  - - 

ND( I,000) 270 ND(200) ND(1.000) 

-- - -ND(1,000) ND(200) 	- -- ND(200) ND(200) 

P-8 3/16/95 ND(1,000) ND(200) ND(200) ND(1,000) 
WELL ABANDONED 8/96 	 ` 

P-9 3/16/95 ND(1,000) 

ND(1,000) 	--- 
ND(1,000) 	--- 

ND(200) ND(200) ND(I,000) 

ND(200) 	-- 
--'-570 -----  

- 	ND(200) - ND(1,000) 
-- -- ND(200) --- -- 	ND(1,000) 

-330--  -- 	ND(200) -- ND(1000) 

911246-  
- -- 7/9/97  - - 

-- 	ND(1,000) -  -- 
-- 	-- -- 

ND(200) - 
- ---- -- - -- 

- 	ND(200) -- ND(1,000) 
- 	---- -- 

-- --- 	WELL ABANDONED 10/97 	 --- - 
P-9B 3/3/99 

-- 7/14 	-- /99 
ND(1,000) 

- - - 1,400 	-- - 
ND(200) 

--ND(200)---  
ND(200) ND(1,000) 

- 	ND(200)---  - 	ND(1,000) 

P-10 3/16/95
-- - -- -------- I2/19/95 

- 	---3/14/96 	- - 
--- 	6/18)96 - -- 

ND(I,000) 
--- --------- ND(1,000) 
---- 	ND(1,000) --- 
~--ND(1,000) 	- 

ND(200) 
- - - - ------ ---ND(200) 

----- 	- - --------_ 
ND(200) 

------ ND(200) -- 

ND(200) 
------------ ND(200) 
------ ------ ND(200) 

ND(1.000) 
- ND(1,000) 

- --- -- ----- ND(1,000) 
ND(200) _-- - 	ND(1,000)--  

- 	9/11/96 --- 
7/8/97--- 

ND(1,000) ND(200) ND(200) - ND(I,000) 
---------_- -- 	---- -- - 

3/I/99 	- 
-- -- ------- 7/13/99 

- 1,500 
--- - --- 	---- ND(I,000) 

ND(200) 
--------------- - ND(200) 

ND(200) 
------------------ - ND(200) 

ND(1,000)!  
- ---------------- ND(1.000) 

P-II 12/27/95 
--- 	3114/96 --  
----- - 6119/96 

- 	- 9/11/96 	-- 

ND(1,000) ND(200) 
---ND(200) 
- ---- -  

ND(200) 
--ND(200) -- 

ND(200) 

ND(200) ND(1,000) 
- 	ND(1,000j-  
- ---- ND(I,000) 

--- ND(1,000)-  

-- ND(200) 
- 	-. 	. 	- - 

ND(200) 
146m0) --- 

- ND(1,000) --  
--- -- ------ - ND(1,000) 
- 	ND(1,000) 

7l8/97 -- ND(500) ND(200) --- ND(I.000) 

WELL ABANDONED 10/97 
P-12 I2/21/95 ND(1,000) ND(200) ND(200) ND(I,000) 

3/19/96 
6126/96 

ND(I,000) 280 
430 	--- -- 

ND(200) ND(I,000) 
ND(1,000) --- ---- ND(200) - ND(I.000) 	_ 

6/26/96(D) ND(1,000) 370 ND(200) ND(1,000) 

9/18/96 ND(2,000) ND(400) ND(400) ND(2,000) 

7110/97 ND(500) ND(200) ND(200) ND(1,000) 
3/3/99 ND(1,000) ND(200) ND(200) ND(1,000) 

WELL DAMAGED 7/99 

P-13 12121/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/14/96 ND(1,000) ND(200) ---  - 	ND(200) - ND(1,000) 

6/19/96 ND(1,000) 270 ND(200) ND(1,000) 

9/11/96 ND(1,000) ND(200) ND(200) ND(1,000) 
7l8/97 ND(500) ND(200) ND(200) ND(1,000) 

WELL ABANDONED I0/97 

P-14 12/21/95 ND(1,000) ND(200) ND(200) ND(1,000) 
3119/96 ND(1,000) ND(200) ND(200) ND(1,000) 
6/26196 ND(1,000) ND(200) ND(200) ND(1,000) 
9/17196 ND(1,000) ND(200) ND(200) ND(1,000) 

-- 7/10/97 - 	--- 	ND(500) 	--- 	220 	-- 	- 	-ND(200) 	 ND(1,000) 
- 	- -- 	WELL ABANDONED 10/97 	 -- - - -- -- 	~- 	-- -- 	 - 

TRC 
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TABLE 4.8 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS (TPH) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
Pagc 3 of 4 

SAMPLE ID SAMPLE DATE 
TPH1 ' 1  (in 	/L) BY EPA METHOD 8015M 

TPH-c/w TPH-d TPH-k/Jet Fuel TPH-z 

P-15 12/27/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/I9/96 ND(1,000) ND(200) ND(200) ND(1,000) 

6/26/96 ND(1,000) 250 ND(200) ND(1,000) 

- -9/18/96 - ---- 1,900 ND(200) ND(200) ND(1,000) 

7/10/97 ND(500) ND(200) ND(200) ND(1,000) 

WELL ABANDONED 10197 
P-16A 12/26/95 ND(1,000) 350 ND(200) ND(1,000) 

3/18/96 ND(1,000) ND(200) ND(200) ND(1,000) 

3/18/96(D) ND(1,000) ND(200) ND(200) ND(1,000) 

6/2S/96 ND(1,000) ND(200) ND(200) ND(1,000) 

9/1656 ND(1,000) ND(200) ND(200) ND(1,000) 

3/4/99 
7/15/99 - 

ND(I,000) 
-- ND(1,000) 

210 ND(200) ND(1,000) 
ND(200) ND(200) ND(1,000) 

P-16B 12119/95 ND(1,000) ND(200) ND(200) 2,300 

3/I8/96 
6/24/96 

ND(1,000) ND(200) ND(200) ND(1,000) 

ND(1,000) 430 ND(200) ND(1,000) 
WELL ABANDONED 8196 

P-16C 9/I2/96 ND(1,000) ND(200) ND(200) ND(1,000) 

7/9/97 - 
- 	3/2199 --- 

7/1449 - 

--- 
_ 

ND(1,000) ND(200) ND(200) ND(1,000) 
---- 1;200 ND(200) ND(200) ND(1,000) 

P-17 12/21/95 ND(1,000) 750 ND(200) ND(1,000) 

3/19l96 ND(1,000) ND(200) ND(200) ND(1,000) 
9/18196 ND(1,000) ND(200) ND(200) ND(1,000) 

7/ 10/97 
3/4/99 

-- 7/15699 	- 
-- ND(1,000) ND(200) ND(200) ND(1,000) 

---ND(1,000) ND(200) ND(200) ND(1,000) 

P-18 I2/26/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/19/96 ND(1,000) ND(200) ND(200) - ND(1,000) 
-- '9/12/96 ND(1,000) ND(200) 	-- ----- - 	ND(200) -- ND(1 000) 

9/l8/96(D) -- 	ND(1,000) ND(200) 	--- --- - ND(200) ND(1 000) 

7/8/97 -- -- _ -- -- 
WELL ABANDONED 10/97 

P49 12J26/95 ND(1,000) 330 ND(200) ND(1,000) 
3/19/96 ND(1,000) ND(200) ND(200) ND(1,000) 

6/25196 ND(1,000) ND(200) ND(200)~ ---- ND(1,000)  
9/17/96 ND(1,000) ND(200) ND(200) ND(1,000) 
7/9/97 

WELLABANDONED 10/97 
P-20 12/27/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/I8/96 ND(I.000) 1,600 ND(200) ND(1,000) 
6/25/96 ND(1,000) ND(200) ND(200) ND(1,000) 
9/16/96 ND(1,000) ND(200) ND(200) ND(1,000) 

7/10/97 - 
3/4/99 ND(1,000) ND(200) ND(200) ND(1,000) 

3/4/99(D)'" ND(1,000) ND(200) ND(200) ND(1,000) 
7116/99 ND(1,000) ND(200) ND(200) ND(1,000) 

7/16/99(D)"' ND(1,000) ND(200) ND(200) ND(1,000) 
P-21 12/26/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/18/96 ND(1,000) ND(200) ND(200) ND(I,000) 

6/25/96 ND(I,000) ND(200) ND(200) ND(1,000) 

9117196 ~ 	ND(1,000) ND(200) ND(200) -- ND(1,000) 

7/ 10/97 - 	- - 
WELL ABANDONED 10/97 

TRC 
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TABLE 4.8 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS (TPH) 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
Pagc 4 of 4 

SAMPLE ID SAMPLE DATE 
TPH"'(in 	/L) BY EPA METHOD 8015M 

TPH-c/w TPH-d TPH-k/let Fuel TPH-z 

P-22 12/20/95 ND(1,000) ND(200) ND(200) 1,000 

3/I8/96 ND(1,000) ND(200) ND(200) ND(1,000) 

6/20/96 ND(1,000) 390 ND(200) ND(1,000) 
--9/12/96 ND(1,000) 	- -- - - 	ND(200) -- ND(200) ND(1,000) 

7/9/97 
3/3/99 ND(1,000) ND(200) ND(200) ND(1,000) 

7/15199 ND(1,000) ND(200) ND(200) ND(1,000) 

P-23 12/20/95 ND(1,000) ND(200) ND(200) ND(1,000) 

3/14/96 ND(1,000) ND(200) ND(200) ND(I,000) 
6/20/96 ND(1,000) 

-- 	-ND(I,000) ---  

230 ND(200) ND(1,000) 
9/ll/96 - - 	ND(200) 	-- 

-- 	ND(200) 
ND(200) ND(I,000) 

- 7/8/97 ND(500) 	--- ND(200) ND(1,000) 
WELL ABANDONED 10/97 

P-24 12/20/95 
3/19/95 

ND(2,000) 6,200 ND(400) ND(2,000) 
- 	ND(5,000) 10,000 ND(1,000) ND(5,000) 

6/24/96 
- ----- 

9/17/96 

ND(2,000) 
- - -- --- - - 

ND(2,000) 

4,100 
---- -- 	---- 	- 

ND(200) 

ND(400) ND( 1,000)  
-- ----- - 	- 

ND(400) 
- - --- 

ND(2,000) 

9/17/96(D) ND(2,000) ~- -- ND(200) ND(400) ND(2,000) 
7/9/97 ND(500) ND(200) ND(200) ND(1,000) 
3/3/99 ND(1,000) 450 ND(200) ND(I,000) 
7/15/99 1,600 -- - ND(200) ND(200) ND(1,000) 

P-25 12/26/95 
-- ---- ------ 3/19/96 

6/26/96--  

ND(1,000) 1.200 
--- ------ 	_- .--- - ND(200) 
---- ND(200) ---  

ND(200) ND(1,000) 
------------ ND(I,000) 

------ ND(200) - ND(1,000) 
-- 	ND(1,000) ---- ND(200) ND(1,000) 

	

9/18/96 	 ND(1,000) 	 ND(200
_
)
--- 	

ND(200) 	 ND(1,000) 
-- -----.._ _ 	-- 	-- - 

	

7/10/97(D) 	 - - --- 
---_ -_-------- -------- 	---- 	---- WELL ABANDONED 10/97 

Only detected analytes are reported in table; results of all analyses are reported in laboratory reports. 

" Duplicate sample for P-20 is identified ati P-29 in laboratory reports. 

" Duplicate sample for P-20 is identified as P-30 in laboratory reports. 
TPH-d Total Petroleum Hydrocarbons - Diesel Range 

TPH-k Total Petroleum Hydrocarbons - Kerosene Range 

TPH-z Total Petroleum Hydrocarbons - Z-Oil 

TPH-clw Total Petroleum Hydrocatbons - Crude OiUWa.cte Oil 

Ng/L 	Micrograms per liter 

ND( ) 	Analyte not deteoted above the practical quantitation limit (in parentheses) 

(D) 	Duplicate sample 

Not sampled 

TRC 
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TABLE 4.9 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL PETROLEUM HYDROCARBONS (TPH) 
BRC PROPERTY, TORRANCE, CALIFORNIA 

Sample ID Sample Date 
TPH(1) (in µg/L) BY EPA METHOD 8015M 

TPH-c/w TPH-d TPH-k TPH-z 

BL-1 3/4/99 ND(1,000) 560 ND(200) ND(1,000) 

3/4/99(2)  ND(1,000) 450 ND(200) ND(1,000) 
7/13/99 ND 1,000 1,300 ND 200 ND(1,000) 

BL-2 3/3/99 - -- - ND 1,000 
7/14/99 ND 1,000 ND(200) ND 200 ND(1,000) 

BL-3 3/3/99 - -- -- -- 
7/15/99 ND 1.000 ND 200 ND(200) ND 1,000 

BL-4 3/2/99 -- -- -- 

7/14/99 ND(1,000) ND(200) ND(200) ND 1,000 
BL-5 3/4/99 ND(1,000) 610 ND(200) ND(1,000) 

7/13/99 ND 1,000 1,700 ND(200) N130,000)  
BL-6 3/1/99 -- -- -- 

7/16/99 ND(1,000) ND(200) ND(200) ND(1,000) 
7/16/99 (3)  ND 1,000 ND 200 ND(200) ND 1,000 

BL-7 3/2/99 - -- -- -- 
7/14/99 ND(1,000) ND(200) ND(200) ND(1,000) 

BL-8 3/2/99 -- -- -- -- 

7/13/99 ND(1,000) ND(200) ND(200) ND(1,000) 
a(11/IyJVYlm) 

Only detected analytes are reported in table; results of all analyses are reported in laboratory reports. 
Duplicate sample for BL-1 is identified as B-17 in laboratory reports. 
Duplicate sample for BL-6 is identified as B-15 in laboratory reports. 

TPH-d 	Total Petroleum Hydrocarbons - Diesel Range 
TPH-k 	Total Petroleum Hydrocarbons - Kerosene Range 
TPH-c/w 	Total Petroleum Hydrocarbons - Crude Oil/Waste Oil 
TPH-z 	Total Petroleum Hydrocarbons - Z-Oil 
µglL 	Micrograms per liter 
ND( ) 	Analyte not detected above the practical quantitation limit (in parentheses) 
- 	 Not sampled 

BOE-C6-0013161 





TABLE 4.70 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
DISSOLVED METALS, FORMER rLM FACILITY, TORRANCE, CALIFORNIA 	

Pace I of 4 

DISSOLVED METALS (  I ) (in Ng/L) 

SAMPLE 
ID 

SAMPLE 
DATE Arcenic 

(SM 31I4B) 
Selenium 
(SM 3114B) 

Aluminum 
(EPA MetMr1 

60111) 

Barium 
(EPA Me ~ bod 

6010) 

Cadmium 
(EPA MetMxl 

6010) 

Chromium 
(EPA MuhoJ 

6010) 

Cobalt 
(EPA Methal 

6010) 
liOn (2 )  

Jxad 
(EPA McltMxl 

7421) 

Molybdenum 
(EPA Mcthtxl 

('o10) 

Man anese 
(EPA ~ eitwxl 

60)0) 

Nickel 
(EPA MaMkI 

RnlO) 

Titanium 
(EPA Mellxxl 

60)11) 

Zinr 
(EPA McUwd 

601t1) 

Hexavelanl 
Chromium 
(EPA Metha! 

71`lfi) 

Magnesium 
(EPA MetMxl 

µ)IO) 

CoppCr 
(EPA MeiMkl 

(,A11(p 

Mercury 
(EPA MettMxl 

74711) 

Vanadium 
(EPA MelMtt! 

60111) 

P-1 1124/95 4.8 ND2 ND00 ND(100) ND(5) 1,100 N 	10) ND(50) ND(5) ND(10) ND(10) ND(50) ND00 22 1,100 46,000 ND00 - ND010 

3/17/95 2 2.2 604 ND(100) ND(5) 785 ND(10) 388 ND(5) ND(10) 21 ND(50) 1413(10) 	1 39 780 44.0p0 ND(10) ND(10) 

12127195 ND(2) ND(2) 	I ND(50) ND(100) N 	10) I.450 ND(10 N 	50 ND(5) ND00 ND(10) ND(50) ND(10 ND(10) 1,280 51.000 ND(10) ND(10 

12127195(D) ND(2) ND(2) ND(50) ND(100) 10 1,350 ND(10) ND(50) ND(5) ND00 ND(I0) ND(SO) ND110 ND00 1.120 51.000 ND(!0) - ND(10 

3/19196 ND(2) 2.0 N 50 ND(!00) N 	10 1,290 ND(50) N 	50) ND(5 ND(50 ND(IO) ND(50) ND(10) ND(10) 920 54,000 ND(10) ND(10 

6/26/96 ND(2) ND(2) D(50) ND(100) ND00 1.290 ND(50) ND(50) ND(5) N 	50 ND(10) ND(50) N1300) N 	10 1,260 52.000 N 	10) - N 	10 

6/26/96(D ND(2 ND(2) ND(50) N 	100 ND(10) 1,260 ND(50) N 	50 N 5 ND 50 N1300 ND(50) N 	10 N00 1,100 51,000 N 	10 -- ND(!0 

9118196 ND(2) ND(2) ND(50) ND000 N 	10 1,040 ND(50) N 50 N 5 ND(50) ND(10) ND(50) ND(10) ND(10) ],p40 48.000 ND00 ' - ND(10 

7/10/97 -- - ND(50 -- -- - - - N 5 - - 1,270 - - - - 
71 10197(II ND(50 ND(5 - __ 1.270  -- - -- - 

3/4/99 ND(2) 4.1 ND(50) 112 ND(5) 1,370 ND(50) ND(50) ND(5) ND(50) - ND(50) ND(10) ND(10) 1,280 ND(10) ND(0.2) ND(10) 

7116/99 ND(2) ND(2) ND(50) ND(100) ND(10) 1,070 ND(50) - 	I ND(5) ND(50) ND(10) ND(50) ND(J0) 12 1,070 - ND(I0) ND(0.2) ND(10) 

P-2 1/27/95 12 2 ND(50) 110 ND(5) 	I ND(10) ND(10) ND(50) ND(5) ND(]0) 280 ND(50) 10 77 ND(l0 110.000 ND00 ND(10 

3117/95 9.2 2.2 53 199 ND(5) ND(10) ND(10) 1.310 6-3 ND110) 2,150 ND(50) ND(10) 58 ND( f 0) 114.000 ND( I p) ND00 

12127/95 3.6 ND(2) 1.830 129 ND(10) ND(5) ND(10) 3,360 ND(5) ND 10) 3.620 ND(50) ND(10) 34 ND(10) 85,000 N 	10 ND(10 

3/19196 3.8 ND(2) 13,900 ND(]OD ND00) 12 ND(50 41,600 N 5 ND(50) 2.650 69 ND00 346 ND(10 21,000 ND(10) - ND(]0) 

3119/96(D) 6.2 ND(2) 12,800 138 ND(]0) 8.3 ND(50) 51.600 ND(5) ND(50) 3.690 98 ND(10) 820 N 	10) 27,000 ND(10) - N- 10 

6120/96 3.6 ND(2) 296 199 N]0) ND(5) ND(50) 8,150 ND(5) 'ND(50) 3,360 ND(50) ND(]O) ND(10) NDO0) 130,000 N 	10 - ND(10 

620/960 3.6 ND(2) 503 198 NDQO ND(5) N 	50 7.840 ND(5) ND(50) 3,210 ND(50) ND(10 N 	10 N 	10 131.000 ND(10) ND(10 

9/17/96 N 	2) ND(2) 97 165 N 	10 ND(5) ND(50) 1.810 ND(5) ND(50) 1.840 ND(50) ND(l0) ND(10) ND00) 133.000 N 	10) -- N 	10 

7/8/97 N 	50 N! 0) ND(5) - ND(10) - - 
312/99 2.2 ND(2) ND(50) 161 ND(5) ND(10) ND(50) 1,550 N 5 ND(50) - ND(50) ND010 129 2.51 ND(10 ND(0:2) N 	10 

7/13/99 ND(2) ND(2) ND(50) 152 ND(10) ND(10 ND(50) ND(5) ND(50) 1,440 ND(50) ND(10) 114 9.4 - ND(10) ND(0.2) ND(10) 

P-3 1/24195 3.6 ND(2) ND(50) 310 ND(5) ND(]0) ND(IO N 50 N 5 ND ID) ND(10) ND(50) ND(10 23 10 66,000 ND(JO ND(10 

3/17/95 2.2 2 175 113 ND(5 ND(10) ND00 187 ND(5) N1300 ND(10) ND(50) NDQ0 142 ND(]0) .. 60,000 1 	N]0 N 	10 

12/20195 2.4 N 2 ND(50 133 ND(10 8.8 ND(10 N 50 N 5 10 ND( 1 0) ND(50) NDO0 ND(10) 13 72,000 ND(10 - ND(10 

3/14196 2.2 ND(2 N 	50 136 ND(10 10 ND(50 ND(50 N 	5) ND(50 N]0 ND(50 ND(10 1 0 10 76,000 ND(10 - N 	10 

6119/96 3.0 ND(2 ND(50. 126 ND(10 10 ND(50 N 50 ND(5 N 	50 N]0 N 50 10 ND(]0 ND(10 76.000 ND(]0 - N 	10 

9/11/96 3.7 ND(2 N 	50) 133 ND(10) 14 ND(50 ND(50) ND(5 ND(50 ND(10) ND(50) l0 ND(10 12 77,000 ND(10 - N 	10 

7l8/97 __ N 50 N]0 _ _ N 5 -- __ -- 11 -- ND(0.2 ) - 
312199 3.0 N 2 ND(50) 1 I 1 ND(5 12 ND(50) ND(50) N 5 ND 50 ND(50) ND(10 22 31 	_ - 25 N 	0.2 ND(10 

7/14/99 2.1 ND(2) ND(50) 115 ND(10) 10 ND(50) ND(5) ND(50) ND(10) ND(50) ND00) ND(50) 12 - ND(10) ND(0.2) ND(]0) 

P-4 1126/95 2 N 2 N 	50 110 ND(5) 99 N 	l0 N 50 N 	5 ND ]0 ND(10) ND(50 N11300 13 115 NA N 	10 N 	10 

3/17195 2.8 ND(50) 130 ND(5) 1,570 ND(10 N 	50 ND(5) ND(]0) N1300 ND(50) ND(10 334 1800 71,700 10 ND(10 

12/21/95 2 2 N 	50 135 13 427 ND(10) N 	50 N 	5 ND(10) ND(10) ND(SO) NQQ0 20 480 71.000 NQ00 - ND(10) 

3/18/96 2.2 ND(2. N 	50 127 ND(10 385 50 N 	50) I 	N 	5 ND(50) N 	10) N 	50 ND(]0 ND(10) 280 68,000 ND(ID) N 	10 . 

9/16196 N 2 N 2 N 	50 147 ND(]0 280 ND(50) N 50 ND(5 N 	5D NDQ0 ND(50) N 	10 N1300 280 84,000 ND(10 N 	TO 

7/9/97 - 	1,450 .- N 5 -- 140 -- ND(0.2 ) - 
WELLABANDONED 10/97 

P-5 1/26/95 12 N 2 N 	100 130 ND(5) N 	10 N 	10 6,240 N 	5 ND(10) 1,370 N 50 ND00 N 	10 N1300 NA N 	10 ND(10 

3117/95 5.6 2 314 N 	100 ND(5) N 	10 N 	10 4.580 7.4 10) 623 ND(50) N 	10 27 ND00 38.400 N 	10 N 	10 

12/27195 N 	2 N 2 N 50 179 N 	10 ND(5 NDQ0 10,000 N5 N10 1,310 ND(50) N1300 ND(10) N 	10 97,000 ND(10 - ND(10 

3119/96 27 ND(2) ND(50) 192 N 	10 ND(5) N 50 11,700 ND(5 ND 50 1,350 ND(50) N 	10 ND(10 ND(]0 91,000 NQQ0 - N 	10 

6/19/96 33 ND(2) ND(50) 163 10 N 	5) ND(50) 14,300 N 	5 ND(50) 1,500 ND(50) N 	10 12 N 	10 87,000 !0 N 	10 

9117/96 29 ND(2) I 	ND(50) 196 ND(10 ND(5) I 	N 13,400 N 5 ND 50 N 	10 N 	501 N]0 N 	10 ND00 101,000 !0 N 	l0 

9/17196 D 31 ND(2) ND(50) 181 ND00 ND(5) ND(50) 12,700 ND(5) ND(50) N 	10 ND(50) N1300 ND(10) ND(10) ' 106,000 ND00 N17)(10) 

P-6 3/ 16/95 2 2.4 N 	50 N 	100 N 5 N! 0 ND(10 N 50 N D(5 ND 10 57 N 50 ND(10 N] 0 ] 0 66,400 N 	10 - N1300 

12/20/95 ND(2) 2.2 N 50 176 ND(10) 14 ND00 ND(50) ND(5) N10 N10 N 50 ND(10 ND(10 14 90.000 10 N 	10 

3118/96 ND(2) 2.0 N 50 193 N]0 II ND(50) ND(50) N 	5 ND(50) ND(l0) ND(50) NQ(10 N 	10 N1300 91,000 N 	10 N 	10 

6120/96 2 2.0 N 	50 177 ND(]0 13 ND(50 ND(50 N 	5 50 N 	10 ND(50) NPI  15 10 85.000 ND(10 - ND(10 

9/12/96 N 2 ND(2 N 	50 144 N 	10 14 N 50 N 50 N 	5 ND 50 N 	IO ND(50 ND(10 N 	10 15 69,000 N 	10 -- N 	10 

7/9/97 ND(50 N 	5 -- - - 15 - - 
WELL ABANDONED 10/97 

BOE-C6-0013163 



TABLE 4.10 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS 

DISSOLVED METALS, FORMER II.M FACILITY, TORRANCE, CALIFORNIA 
(Continued) 

Paet 2 of 4 

DISSOLVED METALS (1 ) (in vg/L) 

SAMPLE 
ID 

SAMPLE 
DATE Arcenic 

(SM 3114B) 
Selenium 
(SM 3114B )  

Alummum 
(EPA Mtth xl 

~O111) 

Barium 
(EPA Mct(nKf 

(d)I(1) 

Cadmium 
(EPA Me((nd 

GQ10 1  

Chromium 
(EPA MetMxl 

Cobalt 
(EPA Methtxl 

6(110) 
Iron ( 2 )  

L.c(d 
(EP.4 Mettr>V 

74:1) bnlO 
) 

 

Molybdenum 
(EPA MetMKI 

tdll(1) 

Man anese 
(EPA ~ aMtd 

6U10) 

Nickel 
(EPA MettwKl 

(~ 1f1) 

Titanium 
(EPA Melhtxl 

(d)1(I) 

Zinc 
(EPA MetMxl 

6(1111) 

Hexavelam 
Chromium 
fEPA MetMel 

7196) 

Magnecium 
(EPA Methtd 

6(ll(1) - 

CoppCr 
(EPA MetM>,1 

6O11!) 

Mercury 
(EPA MetMW 

7-070) 

Vanadium 
(EPA Mettrxl 

r~ 10) 

P-613 3/3/99 2.3 ND(2) ND(50) 268 ND(5) ND(10) ND(50) 53 ND(5) N 	50) ND(50) ND(10) 12 4.9 ND00 ND(0.2) ND(10 

7/14199 ND(2) ND(21 ND(50) 350 ND(10) ND(]0) ND(50) - ND(S) ND(50) 806 ND(50) ND001 ND(50) 6.7 - ND(I0) ND(0:2) ND(1Q) 

P-7 3/17/95 2.2 ND(2) 733 N13()00 ND(5) ND(]0 ND 10 806 ND(5) ND(]0) 104 ND(50) 29 20 ND ID) 41,000 ND(10) N 	10) 

3/17/95(D) ND(2 ND(2) 154 ND(100) ND(5) ND(10) ND(10) 104 ND(S) N 	10 126 ND(50) ND(10) 22 ND(10) 40,000 22 ND(10 

12/21/95 2.0 ND(2 ND50 ND(100) ND(10) ND(5) ND(10) ND(50) ND(5) N 	10 77 ND(50) ND00 l4 ND(10) 34,D00 ND(10) ND(]0 

3/18/96 	1 2.8 ND(2) ND(50) ND(100) ND(10) ND(5) ND(50) ND(50) ND(5) ND(50) 70 ND(50) ND(10) N13(10) ND(10) 36.000 ND(10) - ND(10) 

612096 ND(2) ND(2 ND(50) ND(100) NIXID) ND(5) ND(50) ND(50) ND(5 ND(50) 47 ND(50) ND(10) ND(10) ND(10) 36.000 ND00 N 	10) 

9116196 ND(2 ND(2 ND(50) ND(]00 ND(10 ND(5) ND(50) ND(50) ND(5) N 	50 ND010 ND(50) ND(10) ND(10) ND(10) 37.000 ND00 N 	10 

7/9/g7 N 	50 ND(5 - -- N 	10 -- -- - - 

3/4/99 1.9 ND(2) ND(50) ND(100) N 	51 ND00) ND(50) ND(50). ND(5) ND(50) -- ND(50) ND(]0 11 2.8 ND(i0 ND(0.2) 10 

7/15/99 5.0 	f ND(2) ND(50) 108 ND(10) ND(10) ND(50) - ND(5) ND(50) 268 ND(50) ND(10) ND(10) 2.0 - ND(ID) ND(0.2) ll 

P-8 3/16/95 ND(2 	1 4.1 ND(50) ND000 ND(5) 56 ND(JO) ND(50 ND(5' ND(JO) 15 ND(50) ND00 ND(10) 60 34,500 ND(10) ND(ID 

WELL ABANDONED 8/96 . 
P-9 3/16/95 ND(2) ND(2 ND(50) ND(100) ND(5) ND00 ND( ] 0 ND(50 ND(5) ND(10 16 ND(50) ND(10 20 86.000 N 	J O N 	10 

12/20/95 2.2 ND(21 ND(50) ND( ] 00) ND(10) 12 ND(10) ND(50) ND15) ND( l0) ND( ! 0) ND(50) ND(10  17 67.000 ND( ] 0) -- ND(10 

3/18/96 3.6 ND(2) ND(50 ND(]00 NDO0) 15 ND(50 ND(50 ND(5 ND(50) ND(10) ND(50) ND(10) 
HND00 

ND 10 70,OQ0 N 	10 N 	10) 

6/26196 ND(2 ND(2 ND(50 NDO00 ND(10 16 ND(50 ND(50 ND(5) ND(50 ND(10) ND(50 ND(10  16 64,000 ND(10 - ND(]0) 

9/12/96 ND(2) ND(2) ND(50) ND(100) ND(10) 13 ND(50) ND(50 ND(5) ND(50) ND(l0) ND(50) ND(10)  14 68.000 ND(10) ND(10) 

7/9/97 - ND(50) - ND(5 - - - - 16-0  -  -  - 
WELL ABANDONED 10197 

P-9B 3/3/99 ND(2) ND(2) N 	50) ND(100) ND(5) 12 ND(50) ND(SD) ND(5) 50 ND(50) ND(IO 15 22 - ND(10) ND(0.2) ND00 

7/14/99 ND(2) ND(2) ND(50) ND(100) NIX10) 10 ND(50) - ND(5) ND(50) ND(10) ND(50) ND(10) ND(50) IS - ND(]0 ND(0.2) ND(10) 

P-10 3/16195 5.8 2.6 N 	50 ND(100) N 5 28 ND(10 N 50 ND(5) N 	10 30 ND(50) ND00 24 30 58,000 ND(10) ND00 

12/19/95 2.6 2.6 -ND(50) ND000 ND(]0 28 ND IO ND(50) ND(5 10) ND00 ND(50) ND(JO) ND(10) 30 62.000 N 	10 N 	10) 

3/14/96 N 2 2.4 ND(50) ND(100 ND(]0 30 ND(50) ND(50) ND(5) ND(50) N 	70) ND(50) ND(]0) N 	10 31 	- 66.000 N00) - N 	10 

6/18/96 2.6 2.0 1 	ND(50) NDO00 ND(]0 29 ND(50) t 	ND(50) ND(5 ND(50) ND(10) ND(50) NDO0 N 	10 25 66.000 10 N 	10 

9/11/96 3.3 2.1 - ND(50) NIX100 Npi 10 28 50 N 	50 N 5 N 	IO ND(50 ND(10 N 	ID 30 66,000 10 N!0 

718/97 1VD(50) - ND(5. - 35 -- - - - 
3/1/99 ND(2 2.6 ND(50 ND(100 ND(5 30 N 	50 ND(50 ND(5 

MND(50) 
 -- ND(50 ND(]0 24 	. 313 29 N 	0.2 N 	10 

7/13/99 ND(2) 2.0 -- ND(50) ND( 1 00) NIXIO) 31 ND(50) - ND(5)  13 ND(50) ND(10) 11 33 - ND(10) ND(0.2) ND(10) 

P-11 12/27/95 N 2 ND(2 ND(50 101 N]0 13 10 ND(50 ND(5 19 ND(50 ND(10) N 	10 18 139,000 ND 10 - N 	10 

3/14/96 NIX2 N 2 -ND(50 133 N 	JO 15 ND(50) ND(50) ND(5 ND(10) ND(50) ND(]0 NDO0 17 138:000 10 N 	10 

6/19/96 N 2 2.0 ND(50) 100 N 	10 23 ND(50) NIX50 N 5 N 50 N 	10 ND(50) NIX10) N]0) 20 118,000 ND(10) - ND(10) 

9/11/96 ND(2) ND(2 N 	50 134 N 	10 19 50 N 	50 ND(5) N_SO ND00 ND(50) N 	10) NIX10 21 139,000 20 - ND(10 

7/8/97 ND(50) -- - - - N 	5 -- - 26 -- ND(0.2 

WELL ABANDONED 10197 
P-12 12/21 /95 6.2 2.0 -N 	50 112 N 	10 18 21 N 	50 N 	5 N] 0 81 ND(50) ND(10 12 21 63,000 ND(10 - N 	10 

3/19/96 2.6 2-4 ND(50) 170 ND(JO 22 50 177 ND(5 ND(50) 44 ND(50) ND00 N 	10 Il 66,000 N 	10) - NIX10 

6/26/96 2.7 2.4 N 	50 160 N 	10 25 ND(50) 260 9.5 N 	50) 38 ND(50) ND(10) N 	10 23 60,000 ND00 N 	10 

6/26196(D) 2.8 2.5 - ND(50) 162 ND(10) 25 50 236 N 	5) N 50 35 ND(50) NDO0 ND(10 25 60,000 ND(10 -- ND(10 

9/18196 2.3 ND(2 -ND(50) 160 N 	10 26 NIX10 153 N 	5 N 50 23 ND(50) ND(10 N 	10 24 59.000 10 N]0 

7/10/97 -ND(50) 20 - AID(5) 17 0.20 - 

3/3t99 2.1 2) ND(50 190 NIXS 26 58 1,190 ND(5 N 50 - N 50 ND(10 N 	50 36 N 	10 1.90 N 	10 

WEL.L DAMAGED 7/99 
P-13 12/21/95 2.6 7.8 `ND(50) NDO00 ND(10 15 NDl10 ND(50) N 	5 1I ND00 ND(50) 19 N 	10) ND(10) 22.000 10 - N 	10 

3/14/96 2 8.2 - N 	50 NDQ00 N 	IQ 17 ND(50) ND(50) N 5 ND(50) NIX10 N 	50 1D N 	l0 15 22,000 N 	10 - N 	10 

6119/96 2-0 8.6 ND(50) N 	100 N00 14 50 ND(50) N 5 N 50 N 	10 ND(50) ND(10) N10 10 24,0D0 NDQ0 N 	10 

9/11/96 2.5 6.6 ND(50) ND(100 NDQ0 13 50 N 	50) ND(5) N 50 N 	10 N 	50 10 N 	10 12 24.000 ND(IO - N 	10 

7/8/97 ND(50) - N 	5 - - - - 17 N 	0.2 - 

WELL ABANDONED 10/97 

BOE-C6-0013164 
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SUMMARY OF GROUND WATER ANALYTICAL RESULTS 

DISSOLVED METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
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Pa_c3of4 

DISSOLVED METALS(  ) ) (in Ng/L) 

SAMPLE 
ID 

SAMPLE 
DA7E ArsrniC 

(SM 3114B) 
Selenium 
(SM 3114B) 

Aluminum 
(EpA MetMKI 

(i1110) 

Barium 
(EPA Menhixl 

6010) 

Cadmium 
IEPA MetMK) 

fi010) 

Chromium 
(EPA Metht~tt 

G010) 

Cobalt 
IEPA Mettrwl 

6010) 
Iron(2)  

Lead 
(EPA Matrxt 

~ 74.1) 	~ 

Molybdenum 
(EPA MettwKl 

M)]D) 

Manganece 
(EPA MettkVd 

GO10) 

Nickel , 
(EPA MetMd 

60101 	• 

Titanium 
(EPA MctMxl 

60I0) 

Zinc 
(EPA Mettrxl 

~ IO) 

Hexavclant 
.  

Chromium 
(EPA Mcthrnl 

719(i) 

Magnesium 
(EPA MetM~ 

~ 10) 

Copper 
fEPA Met►nxl 

ft01 0) 

Mercury 
IEPA MetMid 

7470) 

Vanadium 
(EPA MeiMxl 

6010)  

P-14 12/21/95 2.4 2.0 ND(50) ND(100) N 	10) 2,820 N 	10 ND(50) NQ 5 ND00 ND(10) N 	50) ND(10) N 	10 2.600 34,000 ND00) N 	10 

3/19/96 2.8 3.2 ND(50) ND(100) ND00 2,170 ND(50) ND(50) ND(5 ND(50) ND(10) ND(50) ND(10) ND00 1,240 34 ,000 ND(10) N 	10 

6126/96 ND(2 3.0 ND(50) ND(100) ND(10) 1,860 ND(50) ND(50) ND(5) ND(50) ND(10) ND 50 ND(10) 12 	1 1.360 32.000 	1 20 1 ND(]0 

9/ 17/96 ND(2) N 2 N 	50) ND 100 ND(10) 1•590 ND(50) N 	50 ND(5) ND(50) ND(10) ND(10) ND00 ND00 1.640 32.000 	1 ND00 ND( }0 

7/10/97 -- ND(50 -- - ND(5 -• -- -- -- 555 - ND 0.2 - 

WELL ABANDONED 10/97 
P-I5 12/27/95 2.8 ND(2) N 	50 ND(100) ND(10) 388 ND(10) ND(50) ND(S ND 10 N 	JO N 	50 ND ]0 ND(10) 370 34.000 N10 N}Q 

3/19/96 3.0 ND(2) N 	50 ND(!OD ND00 218 ND(50) N 	50) ND(5) ND(50) ND(10 ND(50) ND(]0 ND00 120 30,000 NDQ0 - ND(IQ 

6/26196 2.7 ND(2) N 	50 ND000 N 	10) 86 ND(50) ND(50) ND(5) N 	50) ND(10) N 50 ND(10) ND(10) 78 27,000 10 - N 	10) 

9/18196 2.1 ND(2) N 	50 ND(100) N 	10 73 50 N 50 111D(5) ND(50) ND(10 ND(501 ND(10) N 	10) 72 25.000 ND(10) NIX10 

7l10197 ND(50 - °- ND(5 - -- - - 277 - - - - 
WELL ABANDONED 10197 

P-16A 12126/95 4.8 2.6 ND(50) ND(100) ND(10) 26 ND(10) ND(50) ND(5) ND(10) 28 ND(50) ND(IQ) 23 	f 	59.000 ND(]0) - ND(!0 

3/18/96 5.4 2.4 ND(50 ND( 1 00 N 1 0 23 ND(50 ND(50 ND(5 ND(50 12 N 	50 NIX 10 14 	68.000 ND(10 - ND(10 

3/18/96(D) 7.2 2.0 N 	50 ND(100) ND( 1 0) 24 ND(50 ND(50) ND(5) ND(50) 10 ND(50 ND(10) 22 69.000 ND(10 - ND(10 

6/25/96 5.4 3.6 N 	50) ND(}00 N 	10) 60 N 50 ND(50) ND(3 ND 50 ND(10 ND(50) ND(10 54 52.000 ND(10 - ND(1Q 

9/16/96 4.5 ND(2 ND(50 ND(100 N 	10 23 ND(50 ND(50 ND(5 ND(50 ND(10 ND(50 ND(]0 N 24 82.000 N 	10 NIX10 

7/9/97 - ND(50) - - NDlS - _ _ 21 .. 

314199 7.5 2.0 "N 	50 ND(100 ND(5) N 	10 ND(50) ND(50) ND(5) ND(50) N 50 N}0 N 	10 14 N 	l0 ND(0.2) - 

7/15/99 8.3 ND(2) ND(50) ND(100) ND(10) 162 ND(50) ND(5) -ND(50) - ND(50) ND(10) ND(10) 15 - ND(10) ND(0.2) N 	10) 

P-16B 12/19/95 ND(2 2.8 N 50 158 N 	10 ND(5) ND00 ND(50) ND(5) ND(10 94 N 	50 N 	l0 498 ND(10 35.000 N]0 - ND00 

12/19/95 D 2 2.8 - ND(50) 157 N00 ND(5) NDQ0 ND(50) ND(5) NDQ0 94 N 50 ND(10 497 NDO0 36.000 14 ND00 

3/18/96 ND(2) 2.4 N 50 168 N]0) ND(5 ND(50) ND(50) ND(5 N 50 72 ND(50) N 	10 550 ND00 38.000 10 ND(10 

6/24/96 ND(2) 5.8 ND(50) 492 1 	N 	10 ND(5) ND(50) N 	50 ND(5) ND(50) 22 ND(50) ND00 18 NDO0 98.000 ND(}0 

WELL DESTROYED 8/96 
P-16C 9/12/96 3.0 5.3 -- N 	50 388 N 	10 ND(5) ND(50. N 50 ND(5) ND(50 335 ND(50) ND00 1,500 ND(10) 96.000 ND00 N 	I 

7/9/97 `N 	50 NIXS ND00 - - - 

3/2/99 ND(2) 5.1 - N 	50 424 ND(5) N00 ND(50) ND(50) ND(5) NIX50 N 	50 ND(10 37 ND(5)Ul 10 ND(0.2) N 	i0 

7/14/99 ND(2) 4.1 `N 	]00) 484 ND(10) NDO0 ND(50) NIXS ND(50) ND(10) ND(50) ND00) ND(50) 5.4 - ND(10 ND(0.2) ND00 

P-17 12/21/95 2.0 N 2 N 50 N 	100 N 	10 1,030 ND(10 ND(50) ND(5) ND(10 53 ND(50) ND(]0) 13 902 62,000 10 N 	10 

3/19/96 ND(Z 2.6 ND(50) ND(100) N 	10 967 ND(50) ND(50) ND(5) ND(50 NIX10 N 50 ND(10 N 	10 640_ 62,000 ND00 NDO0 

_ 9/18196 ND(2. N 2 N 50 ND(100 ND(10) 1,060 N 50 N 50 N 5 ND(50) N 	10 N 50 ND00 N 	IO 1.140 55,000 10 - N 	10 

7110/97 -N 	50 tJ 	5 1330 - - - 

3/4/9 9 ND(2 - N2 =N 	50 N 	100 N -5 30 ND 50 NIX50 ND(5 N 50 N 50 ND(10 N 	10 40 N 	l0 N 	0.2 1Q 

7/15/99 ND(2) NDl2 -ND(50) ND(100) ND00 23 ND(50) ND(5 ND(SO) 12 ND(50) ND(10) 10 24 - ND(10) ND(0.2) N!Q) 

P-18 12/26195 3.4 4.2 ° 	926 N 	100 N 	10 19 10 268 N 5 N 	10 77 N 	50 N 	JO) 32 10 63.000 N 	10 N 	10 

3/19/96 3.0 2.2 472 ND(100 N 	10 14 N 	50 108 N 5 50 30 N 50 N 	10 19 ]! 52,000 ND(10 - NIX10 

9/12/96 2.9 3.3 '°ND(50) ND000 NIX10 JO N 50 N 50 N 5 ND(50) 40 ND(50) ND(10) NIXIO ND(]0 54,000 NIXIO N 	10 

9/12/9 	D 3.3 3.3 - N 	50 N}00 ).8 10 N 50 ND(50 ND(5 50) 38 N 50 N 	10) N 	10 N 	10 54.000 N 	10 - N]0 

7/8/97 N 50 N 5 
wELL ABANDONED 10/97 

P-19 12126195 2.6 4.0 - N 	50 ND(100 N}0 8.8 ND(10 ND(50) 6.3 ND(JO 42 N 50 ND(10 NIXIO 10 56,000 N10 ND(10) 

3/19/96 ND(2) 3.8 "N 	50 ND 100 N10 13 ND(50) ND(50) N 5 N 	50) 13 N 	50 N]0 N10 ND(]0) 57.000 N 	10 - N 	10 

6125/96 N 2 4.2 N 50 N]00 N 	10 18 50 N 50 N S N 50 ND(10 N 50 N 	JO N 	10 17 56,000 N 	10 - 10 

9117/96 ND(2 2.0 50. N 	100 N 	l0 16 N 50 ND(50) N 5 ND(50) N}0 N 50 ND(10 ND(10 16 55.000 10 IO 

719197 'N 	50 N 5 - 31 - 

WELL ABANDONED 10197 
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TABLE 4.10 
SUMMARY OF GROUND WATER ANALYTICAL RESULTS 

- DISSOLVED METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 
(Continued) 

Pat;e 1 of 4 

DISSOLVED METALSt I I(in pg/L) 

SAMPLE 
ID 

SAMPLE 
DATE ArseniC 

(SM 3114B) 
Selenium 
(SM 3114B) 

Aluminum 
(EPA MettMW 

uplo) 

Barium 
(EPA MetMW 

h(1111) 

Cadmium 
(EPA MetMW 

f.010) 

Chromium 
(EPA MetbMW 

(010) 

Cobalt 
(EPA MaMW 

6010) 
IFOn (2)  

Lead 
(EPA MetMW 

7421) 

Molybdenum 
(EPA Mc,MW 

(+010) 

Man anese 
(EPA ~aMW 

601n) 

Nickel 
(EPA MetMW 

6010) 

Titanium 
(EPA MatKW 

(,O10) 

2inc 
(EPA MettkW 

(,()10) 

Hexavelam 
Chromium 
(EPA MetMw 

7 NX+) 

Magnesium 
(EPA MaMW 

6010) 

	

Co 	r 

	

(EPA 	aMW 
6n111) 

Mercury 
(EPA MenxW 

7470) 

Vanadium 
(EPA MethoJ 

. 6(11o) 

P-20 12/27/95 2.6 N 2 N 	50 ND(100) ND(10) 26 N 	10 ND(50) N 	5 ND(10) 14 ND(50) ND( ] 0) ND(10) 26 76.000 ND( Ip - ND(10 

3/18196 2.2 ND(2 ND(50) ND(100) N 	10 23 ND 50 ND(50) ND(5) ND(50) N 	10) ND(50) N 	10 ND(10) 13 73,000 ND(10) N 	10 

6125/96 2.4 ND2 ND(50) ND(100) ND(10) 27 ND(50) 	I ND(50) ND(5) ND(50) ND(50) ND(ID) 18 23 50.000 ND(50 -- ND(10 

9/16196 ND(2 N 	2 ND 50 ND(100 ND(10) 18 ND 50 ND(50 N 5 ND(50) . ND(50) ND(10) N 	10 17 67.000 ND(]O) - ND(10) 

7/10/97 N 50 ND(5 - - - -- 19 _.  

3/4 199 ND(2 N -2) ND(50 ND()00 ND(5 27 ND(50 N 5D ND(5 ND(50 

AND00 ) 

N 	50) ND(10) ND(10) 35 N 	10 N 	0.2 ND(10 

3/4/99(D' ND(2 ND(2 ND(50 ND(100 ND(5 28 ND(50 ND(50 ND(5 ND(50) ND(50 ND( 1 0 N 	10) 33 - N 	10 ND(0.2 N 	l0 

7/16199 N 2 ND(2 ND(l00) ND(100 N 	ID 21 ND(50 - ND(5 ND(50 ND(50) ND(10) N00 25 - N 	10 ND(02) N 	10 

7/16199(D)' ND(2) ND(2) ND(100) ND(100) ND00) 22 ND(50) - ND(5) ND(50) ND(10) ND(50) ND(10) ND(10) 27 - ND(10) ND(0.2) ND(10) 

P-21 12/26195 2.4 N 2 ND(50) ND(100) N 	10 ND(5) ND(]0 ND(50) N 5 ND(50) 41 ND(50) ND(10 19 ND(10 52.000 ND00) N00 

3/18/96 4.6 N 2 ND(50) ND 100 ND(]0) ND(5) ND(50) ND(50) ND(5 ND(50) 100 ND(50) ND(}0) ND00 NDOO) 52.000 ND(10 - N 	10 

6/25196 2.4 ND(2) ND(50) ND(100) ND(10) ND(5) ND(SO) N 	50 ND(5) ND(50) 22 N 	50) ND 10 II ND(10 46,000 10) N00 

9/17/96 1 	2.3 ND(2) ND(50) ND000 ND(10 ND(5) ND(50) ND(50) ND(5) ND(50) 25 ND(50) ND(10) ND(10) N13(10) 49.000 ND(ID) NDf10 

7/10/97 N 	50 - N 5 -- - ND(JO 	_ - - - - 

WELL ABAN DONED 10197 
P-22 12120/95 14 6.0 ND(50) ND(100) ND(10) 8.5 ND00 N 	50 ND(5) ND ]0 22 ND(50) ND(ID) 43 11 24.000 ND00 N 	10 

3/ 18/96 7.6 6.0 ND(50) ND(100) ND(10 I 1 ND(50) N 50 ND(5) ND(50) ND(10) ND(50) ND(10 N 	l 0 I 1 25.000 ND(10) N 	10) 

6/20/96 5.2 6.4 ND(50) ND(100) ND(ID) 14 ND 50 ND(50) ND(5) ND(50) ND(10) ND(50) ND(10) N 	10 10 24.000 ND(10) - ND(10 

9/12196 4.5 5.8 ND(50) ND(lOD ND00) 12 ND(50) N 	50 ND(5) ND(50) ND(10) ND(50) N 	10 ND(10) 12 27.000 NDO0 ND(10 

719/97 ND(50) ND(5 - - - 12 - - - 

3/3/99 3.8 2.3 ND(50) 178 ND(5) 10 N 50 ND(50) '4D(5) ND(50) ND(50) 10 ND00) 1 	18 N 	10 N 	0.2 N 	10) 

7115/99 3.3 2.1 ND(50) 190 ND(10) 10 ND(50) - ND(5) N 	50) ND(ID) ND(.SO) ND(]0) 16 17 - N 	IO) ND(0.2) ND(10 

P-23 12/20/95 2.8 ND(2) ND(50) NDoM ND(10 11 N 	10 N 50 141)f5 ND(10) 13 ND(50) N510 24 16 93,000 N 	10 N 	10 

3/14/96 ND(2 2 ND(50) N 	l00) ND(10 14 ND(50) ND(50) ND(5) ND(50) ND(10) ND(50) ND00 12 13 96.000 ND(10) -- ND(10 

6/20/96 2.6 ND(2) ND(50) N 	100 N 	10 14 50 N 50 ND(5 ND(50) ND(10) ND(50) N 	10 N 	I D ) 0 97,000 ND00 ND(10) 

9/11/96 1 	3.0 N 2 ND(50) I 	N 	100 ND(10 14 ND(50) N 50 ND(5) ND(50) N 	10 N 50 ND(]0 ND(10 14 89.000 N 	10 - N 	10 

7/8/97 ND(50 ND(10 N 5 - - 14 - ND(0.2) _ 

WEL.L ABANDONED 10/97 
P-24 12/20195 2.0 N 2 N 50 N000 N}0 N 5 ]0 N 50 10 875 ND(50 N 	10) 11 ND(10 77,000 ND(10 N 	10 

3/19/96 N 	2 2 - ND(50 N]00 N 	10 N S ND(50  ND(50 ND(50 1.080 ND(50 N 	10 ND(10 ND 10 85,000  1 0 - N]0 

6/24/96 ND(2 ND(2 N 50 N 	100) ND(10 N 5 50 N 50 
PN5 

ND(50 509 ND(50 ND(10 ND(!0 ND(!0 82,000 N 	l0 ND(10 

9/17/96 2.3 2 N 50 N 100 ND(10) N 5 ND(50 N 50 N 	50 922 N 50 ND(10 ND(!0 N 	10 81000 N]0 N 	10 

9/17/96(D 2.3 ND(2 N 50 N 	100 N 	10 N 5 ND(50) N 50 ND(50 844 ND(50 N 	10 N 	10) ND(10 89,000 ND(!0) N!0 

7/9/97 - 3.240 ND(10 5 -- 60 - -- N 	0.2 

313/99 3.6 ND(2) N 50 120 N 5 N 	10 N 50 N 5p N 5 N 	50 ND(50) NDt 10 16 5.6 ) 0 N 	0.2 N) 0 

7115/99 4.0 ND(2) ND(50) 133 ND(IO ND(10) ND(50) - ND(5 ND(50) 114 ND(50) ND(10) ND(10) ND(2) I 	- ND(Ip) ND(0.2) ND(10) 

P-25 12/26195 2.4 NDQ - N 	50 ND(100) N 	10 518 ND(10) N 50 ND(S N 	10 28 ND(50) N 	10 N 	10 480 58.000 N 	10 - NDO0 

3/19196 2.4 NDQ ND(50)• 100 . ND( ] 0 329 ND(50) N 50 141)(5) N 	50 12 ND(50) ND(10 ND(10 22 58,000 ND(10) ND(10 

6/26/96 NQQ 2 ND(50) N 	1 N1300 464 1 	ND(50) N 50 ND(5 I 	N 	50 ND00 ND(50) ND ) 0 ND(10) 480 58,000 ND(10 N 	I O 

9/18196 ND(2 N 2 ND(50) N 	100 N 	10 478 ND(50) I 	ND(50) I 	N 	S I 	ND 5D N10 N 50 N 	ID N 	10 480 55.000 ND 10 N 	10 

7/10/97 -- - 218 - _ - -- - 14 -- -- - -- - 281 -- - - - 

7/10/97 D ND(50) ND(5  

WEl-LABANDONED ]0/97 

(1) Only detected analytes are reported in table; raults of all analyses are reponed in laboratory reports. 
(2) Dissolved iron analyzed in the field using Hach F'ield Test Kit. 
(3) Duplicate sample for P-20 is identified as P-29 in laborratory reports. 
(4) Duplicate sample for P-20 is identified as P-30 in laboratory repons. 

Ng/1. Microgtattts per liter 
ND( ) Analytes not detected above the particle quantitation limit (in parentheses) 
(D) 	Duplicate sample 
- 	Not sampled 
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TABLE 4.11 

SUMMARY OF GROUND V4'ATER ANALYTICAL RESULTS 
DISSOLVED METALS, BRC PROPERTY, TORRANCE, CALIFORNIA 

DISSOLVED METALS( 1 ) (in µg/L) 

SAMPLE 
1D 

SAMPLE 
DATE Arsenic 

(SM 3114B) 
Selenium 
(SM 3114B) 

Aluminum 
(EPA Method 

6010) 

Barium 
(EPA Method 

6010) 

Cadmium 
(EPA Method 

6010) 

Chromium 
(EPA Method 

6010) ~ 

Cobalt 
(EPA Method 

6010) 
lran (3)  

Lead 
(EPA Method 

7421) 

Maneanese 
(EPA Method 

6010) 

Molybdenum 
(EPA Method 

6010) 

Nicket 
(EPA Method 

6010) 

Titanium 
(EPA tnethod 

6010) 

Zinc 
(EPA Method 

6010) 

Hexavelant 
ChrOmiunl  
(EPA Method 

7196) 

Copper 
(EPA Method 

6010) 

Mercury 
(EPA Method 

7470) 

BL-1 3/4/99 ND(2) ND(2) ND(50) ND(]00) ND(5) ND(10) ND(50) 	, ND(50) ND(5) - ND(50) ND(50) ND(lO) ND(10) 4.1 ND(10) ND(0.2) 

3/4/99( 2)  ND(2) ND(2) ND(50) ND(100) ND(5) ND(10) . ND(50) 50 ND(5) - ND(50) ND(50) ND(10) ND(10) 4.8 ND(10) ND(0.2) 

7/ 13/99 ND(2) ND(2) ND(50) ND( ] 00) ND(10) ND(10) ND(50) - ND(5) 16 ND(50) ND(50) ND(10) ND(50) ND(2) ND(10) ND(0.2) 

BL-2 3/3/99 3.9 ND(2) ND(50) ND(100) ND(5) ND(10) ND(50) ND(50) ND(5) 	~ - I 	ND(50) ND(50) ` 	ND,10) ND(50) 15 ND( l0) ND(0.2) 

1- 7/14/99 2.5 ND(2) ND(50) ND( l00) ND(10) ND(10) ND(50) ND(5) ND(10) ND(50) ND(50) ND;10) ND(50) 14 ND(10) ND(0.2) 

BL-3 3/3/99 ND(2) ND(2) ND(50) 270 ND(5) ND(10) I 	ND(50) I 	ND(50) ND(5) - ND(50) ND(50) ND(10) ND(50) ll + 	ND(10) ND(0.2) 

7/15/99 ND(2) ND(2) ND(50) 397 ND(10) 10 ND(50) - ND(5) 13.0 ND(50) ND(50) ND(:i0) ND(50) 12 ND(20) ND(02) 

BL-4 3/2/99 2.1 ND(2) ND(50) ND(100) ND(5) ND(10) ND(50) ND(50) I 	ND(5) I 	- ND(50) ND(50) ND;10) ND(10) 4.3 ND(10) ND(0.2) 

7114/99 ND(2) ND(2) ND(50) ND(100) ND( ] 0) ND(10) ND(50) - ND(5) ND(10) ND(50) 50) ND( l0) ND(50) 10 ND(10) I 	ND(0.2) 

BL-5 3/4/99 ND(2) 2.6 ND(50) ND(100) ND(5) ND(10) ND(50) ND(50) I 	ND(5) - ND(50) Z(50)  NDi10) 16 5.5 ND(10) ND(0.2) 

7/13199 ND(2) ND(2) ND(50) ND(100) ND(10) ND(10) ND(50) - ND(5) , 	38 ND(50) ND(50) ND{10) ND(50) ND(2) ND(10) ND(0.2) 

BL-6 3/1/99 2.1 2.0 ND(50) 32 ND(5) 213 ND(50) ND(50) ND(5) - ND(50) ND(50) ND{)0) ND(50) 167 12U ND(0.2) 

7/ 16/99 60R ND(2) ND(50) ND(100) ND(10) 203 ND(50) - ND(5) ND(10) ND(50). ND(50) NI3;10) ND(50) 214 ND( ] 0) ND(0.2) 

7/16/99(D-)( 3 ) lOR ND(2) - ND(50) ND(100) ND(10) 210 ND(50) - ND(5) ND(10) ND(50) ND(50) ND;10) ND(50) 214 ND(10) ND(0.2) 

BL-7 3/2/99 4.8 ND(2) ND(50) ND(100) ND(5) 16 ND(50) ND(50) ND(5) - ND(50) ND(50) ND;10) ND(10) 16 ND(10) ND(0.2) 

7/14/99 2.6 ND(2) ND(50) ND(100) ND(10) 24 ND(50) - - ND(5) ND(10) ND(50) ND(50) ND;10) ND(50) 26 ND(10) ND(0.2) 

BL-8 3/2/99 2.4 ND(2) ND(50) 122 ND(5) 11 ND(50) ND(50) ND(5) - ND(50) 11113(50) ND(10) ND(l0) 14 22U ND(0.2) 

7/ 13/99k ND(2) ND(2) ND(50) 285 ND(10) 15 ND(50) - ND(5) ND(10) ND(50) ND(50) ND; i.0) ND(50) ND(2) ND(10) 
♦Vi ~I v V D-..Ifl1`.W-D..G.. 

ND(0.2) 
I 11 / I VYql.1A l 

( t) Only detected analytes are reported in table; results of all analyses are reported in laboratory reports. 
(2) Duplicate sample for BL-I is identified as BL=17 in laboratory reports. 
(3) Dissolved iron analyzed in the field using Hach Field Test Kit. 
(4) Dupiicate sample for 13L-6 is identified as BL=15 in laboratory reports. 

Ng/L Micrograms per liter 
ND( ) Analytes not detected above the particle quantitation limit (in parentheses) 
(D) 	Duplicate sample 
- 	Not sampled 

Data Validation Qualifiers (for more information, see Data Validation Report). 
U 	Not detected 
R 	Unusable/rejected based on field duplicate evaivation 
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TABLE 4.12 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 

P:,or 1 nf d 

TOTAL METALS (1 ) (in Ng/L) 
SAMPLE 

ID 
SAMPLE 

DATE Arsenic 
(SM 3114B) 

Selenium 
(SM 3114B) 

Aluminum 
(EPA Mcthod 

(OIO) 

Barium 
(EPA Mcthod 

6(1111) 

Cadmium 
(EPA Mcthod 

6010) 

Chromium 
(EPA Mcthnd 

601(1) 

Cobalt 
(EPA Mcthod 

61110) 

lron 
(EPA Mcthnd 

6(110) 

1 ead 
(EPA Mcthnd 

7421) 

Molybdenum 
(EPA Mcthod 

6010) 

Manganece 
(EPA Mcthcxi 

6010) 

Nickel 
(EPA Mcthod 

601(1) 

Titanium 
(EPA Mcthod 

6010) 

Zinc 
(EPA Mcahnd 

6l1!(1) 

Copper 
(EPA Mcthnd 

601(1) 

Vanadium 
(EPA Mcthod 

6010) 

Mercury 
(EPA Mcthod 

7470) 

Thallium 
(EPA Mcthod 

7R4[) 

P-1 1/24/95 2.2 N 	2 6,170 ND 100 ND 5 690 ND(10 8,490 ND 5 ND ]0 100 ND 50 450 ND(SQ) ND(10 N 	50 ND 0.2 N 	5 

3/17/95 ND(2) 2.0 3,400 ND 100 ND 5 676 N)0 4,720 ND S ND 10 59 ND 50 257 110 10.0 ND 50 ND 0.2 N 	5 

12/27 195 2.0 2 310 ND(100 N 1 0 1,420 N 1 0 384 ND 5 ND IQ I 	1 ND 50 1 4 N 	50 ND(10 ND 50 ND(0.2 N 	5 

12/27/95 D 2.2 N 2 1,980 ND l00 ND JO 1,150 N 	10 2,490 ND 5 ND 10 35 ND 50 361 ND(50 N 	10 ND 50 ND 0.2 N 	5 

3119/96 2.6 N 	2- 2,790 ND(100 ND 10 1,180 N 	50 4,370 ND 5 N 	50 64 ND 50 213 138 N 	l0 ND 10 ND 0.2 N 	1 

6/26/96 6.7 N 	2 11,400  118 N 	10 1,060 50 17,200 13 ND 50 252 ND 50 906 162 23 32 ND 0.2 N] 

6126/96 D 4.1 N 2 6,240 101 N 	JO 998 ND(50 9,320 6.8 ND 50 132 ND 50 515 250 15 17 ND 0.2 ND(I) 

9/18/96 3.7 2) 4,400 ND(100 ND(10 1,050 N 50 6,380 N S ND(50 95 ND50 339 87 N)0 11 0.7 l 
7/10197 -- - 	' 1,620 -- -- - -- ND 5 - -- -- -- - - - N 	1 

7/10197 D - 4,160 ND 5 - - - - -- N 	1 

3/4/99 4.0 3.9 8,270 164 ND S 1,280 N 	10 10,600 12 ND ( 10) -- ND 50 559 53 ND(10 21 5.3 N 	5 

7/15/99 ND(2 ND(2 1,520 99 ND(5) 999 ND(10) 2,280 ND(5) ND(10) 35 ND(50) 110 ND(50) ND(IQ) ND00) ND(0.2) N 	5 

P-2 I/27/95 N 	2 ND(2) 16,800 180 ND S 55 10 23,200 ND 5 N 	1Q 430 ND(50) 	1 1,130 190 17 N 	50 ND 0.2 N 	5 

3/17/95 9.0 2.2 1,620 121 ND 5 10 ND ]0 3.380 ND 5 ND )0 1,920 N 	50 80 ND 50 ND JO ND(50) ND(0.2) N 5 

12/27/95 6.8 ND 2 5,810 179 172 14 ND 10 7,900 38 14 3,590 ND(50) 153 1,470 143 ND 50 ND(0.2) N 	5 

3119/96 29 2.6 220,000 2,200 2,150 1,280 142 281,000 4,610 169 4,880 434 13,100 27400 5.090 500 5.0 N] 

3/19/96 78 2.4 208,000 1,810 1,770 	1 1,030 142 276,000 3,840 141 6,110 434 10,400 23,600 3,860 478 5-3 1 

6120/96 	1 6"8 N 2 5,220 212 68 25 ND(50) 12,900 245 ND 50 2,800 ND(50) 211 2.030 75 16 0.42 1 

6/20/96 8.8 ND(2) 7,170 223 76 34 ND(50) 14,600 153' ND(50) 2,670 ND 50 293 2,610 94 21 0.64 ND(1 

9/17/96 5.8 ND(2 9,060 219 110 42 50 12,200 18 N 	50 1,810 ND 50 566 1,900 200 25 0.28 1 

7/8/97 - - 2,360 - 32 -- _ - 103 - - -- - -- -- -- - - 
3/2/99 3.2 ND(2 1,440 166 24 11 10 3.210 	I 38 14 ND 50 73U 388 29 N 	10 ND 0.2 5 

7/13/99 3.8 ND(2 2,420J 165 30.0 ND(10) ND00 4,620 76 14 1,370 ND50 138 562 63 ND(10) N 	0.2) N 5 

P-3 1/24/95 9.2 N 2 11,400 160 5 32 N 	JO 14,400 5.3 ND(10) 130 ND 50 710 81 14 N 	50 0.36 N 5 

3/ 17/95 3.0 2 2,680 116 5 21 10 3.270 ND 5 ND 10 32 50 160 176 N 	10 ND 50 0.21 N 5 

12/20/95 11 NDQ 3,000 131 N] 0 17 ND0 0 3,140 N 	5 N) 0 75 50 118 52 N 	10 N 	50 3.0 N 5 

3/14/96 10 NDQ 12,700 201 N 	10 48 N 	50 18,700 N 	5 ND 50 212 ND 50 834 98 18 36 3.0 N S 

6/19/96 5.8 N 	2" 1,960 141 ND00 16 50 1,930 ND(5 ND 50 108 50 78 N 50 N 	10 N 	10 2.0 1.1 

9/11/96 3.9 N 2 2,650 145 N 	l0 19 50 3.450 S ND(50) 34 ND 50 93 N 	50 10 N 	10 0.58 1 

7/8/97 1,770 N 	10 ND S - - _ - 0.31 - - 3/2/99 4.1 N 2,630 123 5 16 N 	10 3,240 ND(5) ND 10 ND 50 176 N 50 43 N 	10 0.25 5 

7/14/99 2.5 ND(2) 501 118 ND(5) ND(10) ND(10) 819 ND(5 ND(]0) 17 ND(50) 37 ND(50) ND(]0 ND(]0 ND(0.2 N 5 

P-4 1/26/95 7.4 2 11,500 160 N 5 110 10 14,900 8.8 ND00 160 ND 50 730 84 16 ND 50 ND 0.2 ND 5 

3/17/95 NDQ 2.4 530 122 N 5 731 N]0 777 ND 5 ND 10 ]0 ND 50 I 1 73 ND ]0 N 50 N 	0.2 5 

12/21/95 10 N 	2" 18,800 207 f 	N 	10 440 11 24,800 5.4 ND 10 308 ND 50 1,360 126 19 65 ND 0.2 N 5 

3118/96 -25 N 2 24,000 258 N 	10 383 N 	50 34,800 33 ND 50 520 50 1.610 179 42 68 0.36 ND 5 

9/16/96 11 N 2 26,800 258 N 	10 304 50 32,400 21 ND 50 510 ND 50 1,530 134 37 66 0.21 1 

7/9/97 317,000 311 - - - 1.5 

WELLABANDONED 10/97 	 _ 
P-5 1/26/95 38 4.6 67,200 400 ND 5 110 39 91,400 24 ND )0 2,260 71 3,680 310 86 210 ND 0.2 N 5 

3117/95 7.2 ND(2 7,160 115 ND(S 14 ND(]0 14,700 ND 5 ND00 724 ND(50) 444 66 12 ND 50 ND 0.2 N 	5 

12/27/95 37 N 2 18,000 270 N 	10. 22 10 32,700 9.1 ND 10 1,560 ND 50 1,240 87 21 77 ND 0.2 S 

3/19/96 46 4.4 22,200 177 N10 41 N 50 36,600 36 ND 10 952 ND 50 279 136 49 62 0.23 1 

6/25/96 38 N 2 11,500 182 N 	10 25 N 	50 27,500 8.6 ND 50 1,370 ND 50 687 94 35 36 ND 0.2 N 	1 

9/17196 29 NDQ 10,800 219 N 	10 19 50 27,OD0 7.3 ND 50 1,660 ND 50 618 103 21 32 N 	0.2 I 

9/17/96 34 N 2 12,800 238 ND(]0 22 ND(50) 28,100 7.9 ND(50) 1,720 ND 50 697 63 22 34 0.37 I 

P-6 3/16/95 3.4 2.2 3,000 ND !00 5 21 NDQ0 4,67 N 5 N 	10 108 ND 50 243 ND 50 N 	10 N 	50 ND 0.2 5 

12120/95 12 N 2 18,900 257 N 	10 59 17 26,800 ND 5 N 	10 494 ND 50 1,520 110 21 67 ND 0.2 N 5 

3/18/96 8.8 2 13,000 258 N 	10 52 N 50 20 800 7.8 ND 50 386 50 1,120 98 21 40 ND 0.2 N 5 

6/20/96 1 	4.6 2.2 11,200  215 1 	N 	10 45 50 17,500 10 ND 50 423 ND 50 919 166 Z 1 35 1 	N 	0.2 ].6 

9/12/96 4.7 2.1 6,630 153 N 	10 34 N 	50 9,990 N 5 50 164 ND 50 566 1 	ND 50 10 21 N 	0.2 1 

7/9/97 4 850 ND 5 

WELL ABANDONED 10/97 

BOE-C6-0013168 
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TABLE 4.12 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 

(Continued) 
Pa e2of4 

TOTAL METALS(! ) (in Ng/L) 
SAMPLE 

ID 

SAMPLE 
DATE Arcenic 

(SM 3114B) 
Selenium 
(SM 3114B) 

Aluminum 
-(EPA Mcthod 

(,qll)) 

Barium 
IEPA Mc(hnd 

60 1(1) 

Cadmium 
(EPA Mcthod 

fi(IIQ) 

Chromium 
(EPA Mcthod 

6n10) 

Cobalt 
(EPA Mcthod 

6n11)) 

Iron 
IEPA Mcihod 

hnlo) 

L~ead 
IEPA Mnhod 

7421) 

Molybdenum 
(EPA Mc~ hod 

6(110) 

Manganese 
(EPA Mnhod 

6010) 

Nickel 
(EPA Mcilxid 

6(Il0) 

Titanium 
IEPA Mc~ hod 

6010) 

Zinc 
(EPA Mcibnd 

6010) 

Copper 
fEPA Mcthcd 

h01n) 

Vanadium 
IEPA Mc ~hod 

6010) 

Mercury 
(EPA Mc ,bnd 

7470) 

'Thallium 
(EPA Mcihod 

7R41) 	- 

P-6B 3/3199 12 ND(2 38,500 556 N 	5 66 19 44,600 26 ND 10 50 1,970 156 53 131 ND 0.2 N 	5 
7/14/99 8.5 ND(2 23,200 514 ND(5 39 13 30,600_ 17 ND(10) 1,310 ND(SO 1 ,340 116 24U 78 ND(0.2) ND(S 

P-7 3/17/95 2.2 ND 2 5,820 ND 100 N 	5 18 ND 10 8,160 ND 5 ND 10 150 ND 50 364 64 ND(10 N 	50 ND 0.2 N 	5 

3/17195 D ND(2 N 	2 2,590 ND 100 ND(5 13 N 	10 3,700 N 	5 ND 10 126 ND 50 160 57 N 	10 ND 50 ND(0.2 ND(S 
12/21 195 7.0 ND 2  10,400  N 	100 N 	10 28 N 	10 14,300 ND 5 ND 10 246 ND 50 656  106  N] 0 ND(50 ND 0.2 5 
3/18196 6.4 ND(2 5,080 ND )00 N 	JO 16 ND(50) 7,380 6.8 ND 50 168 N 	50 326 100 JO 20 ND 0.2 N 	5 
6124196 2.6 N 2 2,800 ND ]00 N 	10 10 N 	50) 4,450 N 	5 N 	50 90 N 50 197 N 	50 N 	10 i4 ND 0.2 N 	1 
9/16/96 2.4 N 	2 1,630 ND 100 ND(10) 7 N 	50 2,300 N 5 ND 50 77 ND(50) 101 N 	50 ND(10) ) 	I ND 0.2 ND 1 
7/9197 - 5,920 - - -- N 	5 - - - -- - 
3/4/99 9.0 2 13,800 166 5 20 ND(]0 15.300 14 11 ND 50 727 60 31 37 ND 0.2 N 5 
7/15/99 9.2 ND(2) 14.000 184 ND(5) 22 ND(10) 16,500 9.8 ND(10) 452 ND(50) 762 66 27U 38 ND(0.2) ND(5) 

P-8 3/16/95 2.4 3.8 ) 700 ND J00 ND(5) 2.670 ND(5) N 	10 	~ 38 ND(50 9I N 	50 N 	10 N 	50 N 	0.2 N 	5 
WELL ABANDONED 8/96 

P-9 3/16/95 N 	2 ND(2 " 308 ND ]00 ND(5) 12 ND(]0 482 482 ND !0 21 ND(5 N 	10 57 N 	10 N.SO ND(0.2) N 5 
12/20/95 8.4 N 	2 3.580 ND 100 N 	10 19 N]0 3,570 N 	5 ND 10 114 ND(50) 136 52 ND00 N 	50 ND O.2 N 5 
3/18196 12 ND(2) 15,800 131 N!0 58 N 	50 23,900 8.1 ND 50 256 	" ND 50 1.080 110 16 48 ND 0.2 N 5 
6/26/96 2.6 N 	2 4,140 ND000 N 	JO 24 N 	50 5,930 N 5 ND 50 57 N 50 287 80 11 15 ND(0.2) N 	1 
9/12196 16 ND2 	- 20400 202 N)0 56 N 	50 25.800 29- N 	50 	~ 450 N 50 1,250 186 38 59 0.30 1.2 
7/9/97 3,570 N 	5) N 	I 

WE1 L ABANDONED 10/96 
P-9B 3/3/99 2.3 N 	2 4,600 ]00 N 5 32 NDQ0 6.530 N 	5 ND 10 - ND(50) 295J N 	50 N 	10 15 ND 0.2 ND(5 

7/14199 ND(2) ND(2 	- 1,240 91 ND(5) ND(10) ND(]0 1,990 ND(5) ND )0 20 ND(50) 80 ND(50) ND(10) N)0) ND(Q.2) ND(5 
P-10 3/16/95 6.4 2.8 	- 2,600 N 	100) ND(5j 27 N 	IO 2.390 5 ND 10 47 N 	50) 105 N 	50 N00 N 	50 ND 0.2 N 5 

12/ 19/95 9.4 2.8 1,120 N 	100 N 	10 26 N 	10 11000 N 5 ND J O 153 N 50 ND 10 51 N] 0 N 	50 N 	0.2 5 
3/14/96 3.6 2.0 3,750 N]OD N 	10 32 N 50 4,680 N 5 N 50 80 N 50 192 62 ` NDQ0 13 ND Q.2 N 5 
6/18/96 5.2 2.0 1,520 ND ]00) I 	ND00 27 N 5Q 1,830 N 5 50 64 N 50 71 N 	50 _ N 	10 N 	10 N 	0.2 1 
9/11/96 3.8 2.1 2,100 100 N00 29 50 2,580 N 5 50 44 50 77 N 	50 ND(10 N]0 N 	0.2 N 	1 
7/8/97 1,690 -- N 5 - - - - - - 
3/1/99 2 2.8 196 76 N 5 26 N 	JO 190 N 5 ND 10 50 ND ]0 N 	50 ND l0 N]0 ND 0.2 N 5 
7/13199 2.4 ND(2 1,1801 74 ND(5 26 N 	10 1,730 NIXS ND ]0 29 ND(50) 69 ND(50) 10 N 	10 ND(0.2) ND(5 

P-11 12127195 6.8 N 	2 )6.200 170 N 	10 62 10 18,600 5.9 ND JO 199 N 	50 1,090 57 11 85 ND 0.2 ND 5 
3114/96 4.6 ND(2 2,850 124 NDOM 21 N 50 4 , 190 5 50 51 50 188 52 N 	10 12 ND 0.2 N 5 
6/19/96 4.0 2.0 1 690 ND ]00 N 	10 21 N 50 1,490 N 5 N 50 60 N 	50 54 N 	50 N!0 N 	10 ND 0.2 N 	1 
9/11/96 4.1 N 	2 8,550 146 N00 35 N 50 10,900 N 5 ND 50 105 50 535 N 	50 15 22 ND 0.2 N 	I 
7/8/97 2,180 N 5 - ND 0.2 

WELL ABANDONED 10/97 
P-12 12/21/95 17 2.2 47,200 323 N 	10 109 42 59,600 7.1 N 	10 626 N00 2,480 230 38 159 0.31 ND 5 

3l19/96 8.8 3.2 	- 31,000 308 N10 97 57 45,500 16 ND 50 547 N 50 2,740 300 41 95 1.2 ND 1 
6126196 5.9 2.3 	- )4,300 208 N 	10 54 N 50 21,100 10 N 	50 249 N 50 950 78 21 46 

6/26/96 6.3 2.1 18,800 237 N 	10 63 N 50 26,800  1 0 N 50 312 N 50 1,220 98 25 54 1 
9/18/96 4.0 N 	2 4,410  191 N 	10 29 N 50 6,090 N 5 N 50 92 N 50 312 N 	50 N JO 16 

1A 

.0  
7110197 852 ]0 5 - 0. 
3/3/99 3.2 N 	2 '  3,100  190 5 32 53 5,100 N 5 ND 10 N 50 19 N 	50 16  1 1 0 

WELL DAMAGED 7199 
P-13 12/21/95 6.8 7.4 1.510 N100 N 	10 15 N 	10 1,060 5.2 ND 10 87 N 50 19 N 	50 N 	10 N 50 ND 0.2 5 

3/14/96 3.2 6.6 6,330 N 	100 ND 10 29 50 8,780 5.4 ND 50 113 50 381 87 12 22 ND 0.2 5 
6/19196 3.0 7.8 2,140 lOQ N]0 18 N 50 2,890 N 5 50 53 N 50 125 N 	50 N)0 N 	10 ND 0.2 1 

9111/96 3.0 7.2 3,340 N 	100 IQ 20 50 4,040 NDQ N 50 53 50 138 N 	50 N]0 11 0.34 N 	1 

7/8197 6 660 N 5 ND 0.2 
WELL ABANDONED 10197 

BOE-C6-0013169 
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TA13LE 4.12 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 

(Continued) 
Pa¢e 3 of 4 

TOTAL METALS(I) (in Ng/L) 
SAMPLE 

lD 

SAMPLE 
DATE Arsenic 

(SM 3114B) 
Selenium 
(SM 3114B) 

Aluminum 
IEPA Mcihod 

(,0111) 

Barium 
(EPA Mcthcxl 

6OItl) 

Cadmium 
(EPA Mcthod 

6010) 

Chromium 
(EPA Mcthod 

6(110) 

Cobalt 
(EPA Mcthnd 

h010) 

Iron 
(EPA Mc ~ hcd 

6010) 

Lead 
(EPA Mctbod 

7421) 

Molybdcnum 
(EPA Mc ~ hod 

6010) 	. 

Manganese 
(EPA Mc ~hod 

6111O) 

Nickel 
(EPA Mcthod 

6010) 

Titanium 
(EPA Mcthod 

601(1) 

Zinc 
(EPA Mcthnd 

6010) 

Copper 
(LPA Mcihod 

601(I) 	I 

Vanadium 
(EPA Mcthad 

(d110) 

Mercury 
(EPA McthM 

7470) 

Thal{ium 
(EPA Mcthnd 

7841) 

P-14 12/21/95 33 3.4 	1 5,170 ND 100 N 	10 2,400 ND(10) 5,520 5.2 ND 10 285 ND 50 216 58 ND 10 ND 50 ND 0? N 5 

3/19/96 24 4.0 	1 21,000 114 N 	10 1,800 ND 50 34,000 17 ND(50) 649 ND(50) 2.250 193 41 74 ND 0.2 N 	I 

6126/96 11 3.4 9,060 ND 100 N 	10 1,520 N 	50 . 12,900 9.1 ND 50 245 ND 50 564 108 19 28 ND(0.2) ND l 

9/17/96 I 	1 2.5 8,600 ND 100 ND )0 1,500 ND(50) 12,400 7.5 ND(50) 241 ND 50 553 54 17 29 ND 0.2 1 

7110/97 I 700 - N 	5 - -- - ~ 	--  -- - -- N 	0.2 -- 
WELL ABANDONED 10/97 

P-15 12/27/95 5.6 N 	2 3 820 ND )00 ND ]0 372 N 	10 5,290 N 	5 ND 10 72 ND 50 279 N 	50 N]0 N 50 ND 0.2 N 5 

3/ 1 9196 5.4 2.0 5,780 ND 100 ND 1D 223 N 50 7 490 ND(5 ND(50 109 ND(50) 1,580 175 N 	10 21 ND(0.2 N 	1 

6/26/96 5.9 N 2 6,270 ND ]00 ND )0 88 N 50 8,710 10 ND(50 144 ND50 399 N 	50 19 2{ ND(0.2 N 	7 

9/ 1 8196 4.9 ND(2 4,070 ND 100 ND(!0 73 ND50 4,980 10 ND(50 107 ND(50 257 66 ND(10 13 ND0:2 1 

7/10/97 448 - - N 	5 - - - - -- -- 
WELL ABANDONED )0/97 

P-16A 12/26t95 12 2.4 	' 17.700 N 	100 ND 10 70 ND00 24,100 7.1 ND 10 240 ND(50) 979 89 13 72 ND0? ND(5 

3/18196 7.0 2.4 15,600 N 	100) N 	JO 70 N 	50 22,800 8.4 ND 50 278 ND 50 820 140 19 49 ND 0.2 N 5 

3/18196(D 14 2.0 6,840 N 	100 N 	10 45 N 	50 10,400 10 ND(50 219 ND(50 358 133 11 25 ND(0.2 N 5 

6125/96 7.0 3.0 12,600 N 	100 N 	10 90 N 	50 19,800 6.1 ND(50 254 ND 50 659 93 16 ND 10 ND 0.2 ND(] 

9/16/96 7.2 ND(2 ° 4,740 N!00 N 	10 36 ND(50 6,530 ND(5 ND 50 88 ND.50 246 ND(50 ND 10 17 ND 0.2 1 

7/9197 1,580 N - ( 	- - - l 
3/4/99 9.3 ND(2 8,380 156 N 	S 21 N 	l0 8,350 9.2 ND 10 ND(50 438 N 	50 N 	10 22 ND 0.2 5 

7/15/99 9.2 ND(2 4,530 104 ND(5) 21 ND(10) 5,240 ND(5) ND(10) 102 ~ 	ND(.50) 247 ND(50) 53U 16 ND(0.2) ND(5 

P-16B 12/ 19/95 N 2 3.0 	- 87 144 ND00 N 5 J O 147 N 5 11 87 ND SO ND 10 504 N 	10 N 	50 ND 0.2 N 5 

12/19/95 D. 2.0 2.8 	` 85 143 N 	10 5 N 	10 165 N S N 	10 86 ND(50) ND JO 510 N 	10 N 	50 N 	0.2 ND(5 
3118/96 2 3.2 .300 170 N 	10 N 5 ND(50) 280 N 	5 ND 50 88 ND 50 14 561 N 	10 N 	10 ND D.2 N S 

6124/96 2 5.8 446 N 	10 N 5 ND 50 233 1 	N 	5 ND 50 23 ND 50 ND 10 N 	50 N 	l0 N 	10 ND 0.2 N 	1 

WELL DESTROYED 8/96 
P-16C 9/12/96 3.2 5.6 	" 381 391 ND00 ND 5 N 50 405 N 	5 ND 50 332 ND 50 19 1,370 N 	10 N00 N 	0.2 1 

7/9/97 256 N 5 - - -- N 	1 
3P2199 2.6 4.3 	̀ 3,680 451 NDQ NDO0 N 	10 4 ,000 N 5 ND ]0 50 209J 61 N 	10 N 	10 N 	0.2 5 

7/14/99 2.0 3.5 3,440 502 ND(5) N 	10 10 4,100 ND(5) ND(!0) 89 ND(50) 186 81 ND00 ND00 ND(02) ND(5 

P-17 12/21/95 21 N 	2" 2,700 ND 100 N 	10 881 N10 949 	. N 5 ND 10 249 N 	50 N 	10 78 N]0 N 	50 0.22 N 5 

3/19/96 10 2.0 	' 18.300 1 	116 N]0 770 50 28,600 12 ND 50 388 ND 50 382 138 24 58 N 	0.2 l 

9/18/96 11 19,400 210 N 	10 1,080 50 23,400 35 ND(50) 447 ND 50 1,200 282 102 49 ND 0.2 21 

7/10/97 340 N 	5 - - - 1 
3/4/99 2.5 N 	2" 2,580 69 N -5 40 N 	10 3,370 7.4 N 	JO ND 50 165 N SO 21 N]0 ND O. NDQ 

1. 	7/15199 2.6 ND(2) 2,950 86 ND(5 34 ND(]0 3,890 7.2 N 	IO 70 ND(50) 185 173 ND00) ND(10) ND(0.2) ND(5 

P-18 12/26/95 10 3.6 	. - 1 18,400 1 	ND 100 N 	10 52 N10 26,700 6.7 ND 10 256 ND 50 1,080 74 11 68 ND 0.2 N 5 

3/19/96 12 2.0 	" 10,800 ND 100 N 	10 50 N 50 17,700 11 ND(50) 209 ND 50 612 75 16 33 ND 0:2 ND 1 

9/12/96 20 3.3 	- 25,400 223 N]0 69 N 	50 1 	34.100 32 ND 50 567 ND 50 1,390 164 47 86 N 	0.2 1.1 

9/12/96 D 18 3_4 	̀ 24.700 220 N 	10 68 N 	50 33,500 31 ND 50 557 ND 50 1,390 165 47 84 ND 0.2 N] 

7/8/97 4,550 7.6 - -  -  N 	1 
WELL ABANDONED 10/97 

P-19 12/26195 15 3.8 	" 25.300 111 N 	10) 72 11 36,500 8.9 N!0 347 ND 50 1,540 87 14 91 ND 0.2 5 

3/19/96 11 3.0 17,300 ND .100 N 	10 66 N 50 26,400 9.0 ND 50 281 ND 50 1,040 124 18 53 N 	0.2 1.3 

6125/96 29 3.0 7,860 N 	100 ND 10 35 50 12 100 NDQ 50 147 ND 50 467 85 10 27 ND 0.2 I 

9/17/96 4.9 3.0 5,670 ND 100 N10 34 N 	50 8,250 N 5 ND 50 105 ND 50 328 N 50 N10 19 ND 0.2 1 

7/9/97 1220 5 - - - - - 
WBLL ABANDONED 10197 

_~ • 

BOE-C6-0013170 



TABLE 4.12 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL METALS, FORMER ILM FACILITY, TORRANCE, CALIFORNIA 

(Continued) 
Nne 4 nf 4 

TOTAL METALS ( I) (in N,-/L) 
SAMPLE 

~ 

SAMPLE 
DATE Ar.cenic 

fSM 3114B) 
Selenium 
(SM 31148) 

Aluminum 
(EPA Me~ hnd 

u11Q) 

Barium 
(EPA Mc~hod 

6(110) 

Cadmium 
IEPA Mclhnd 

6010) 

Chromium 
IEPA Me ~hnd 

6010) 

Cobalt 
IEPA Me~ bnd 

6OIO) 

Iron 
(EPA Me ~hod 

6+010) 

Le~d 
(EPA Mcih~d 

7421) 

Molybdenum 
(EPA Mcihod 

60I0) 

Manganese 
fEPA Me ~ Mxi 

6OI0) 

Nickel 
(EPA MeiMd 

6010) 

I 	Titanium 
(EPA MMhe,d 

6(Ilo) 

Zinc 
IEPA Methnd 

6(11o) 

Copper 
IEPA Method 

6IIIU) 

Vanadium 
IEPA Meihnd 

6010) 

Mercury 
IEPA Mclhnd 

7470) 

Thallium 
IEPA Me~ hod 

7841) 

P-20 12/27/95 6.2 N 	2 4.110 N 	100 N 	10 42 ND ! 0 5,120 ND(S) N 	10 	I 104 ND 50 290 ND 50 ND 10 N 	50 ND 0.2 N 	5 

3/18/96 4.6 N 	2 5,830 ND 10D N 	10 36 N 	50 8,700 6.6 ND 50 170 ND 50 416 65 10 22 ND 0.2 N 	5 

6/25/96 7.4 2 5,840 ND !00 N 	10 34 N 	50 8.830 	j ND S ND(50) 168 250 392 59 ND JO 21 ND 0.2 N 	I 

9/16196 5.7 ND 2 3.990 ND 100 ND 10 25 N 	50 5,360 N 	5 ND(50) 124 ND(50) 262 N 	50 N 	10 13 ND 0.2 N! 

7/10197 245 -- •- ND 5 - - - -- - -- -- -- - 
3/4/99 4.4 ND(2) 4,060 102 N 	5 39 19 5,700 5.2 ND 10 ND 50 290 ND 50 23 12 ND 0.2 N 5 

3/4/99 D( 1 ) 4.5 N 2 4,690 	1 ] 06 5 43 22 6.360 6.0 ND ] 0 ND 50 329 N 	50 12 15 ND 0.2 5 

7/16/99 ND(2) N 2 1,640 109 N 	5 26 14 2,350 	1 N 	5 ND 10 53  ND 50  112 N 	50 N 	10 N10 N 	0.2 N 5 

7/16/99(D ( 3  N1X2 ND(2) 1,430 109 ND(5 26 13 2,140 	1 ND(5) ND(10) 49 ND(50) 99 ND(50) ND00 ND(10) ND(0.2) N 	5 

P-21 12/26/95 8.4 ND(2) 12,500 125 N 	10 36 N 	10 16,300 13 ND(JO 188 ND 50 857 79 ND(10 60 ND 0.2 5 

3/I8/96 5.8 N 	2" 2,350 ND000 N 	10 11 N 	50 3,650 10 ND(50) 166 ND 50 151 54 ND 10 12 ND 0.2 N 5 

6/25/96 N 2 2 5.540 ND 100 N 	10 24 N 	50 8,610 ND(5 ND 50 393 ND(50 352 60 11 22 ND(0.2 1 

9/17/96 4.2 N 	2 3?30 ND 100 N 	10 14 N 	50 4,580 	1 ND 5 	I ND 50 120 ND(50 192 ND(50) N)0) 13 ND(0.2) N 	1 

7/10/97 	. ~81 -- N 	5) - - -- - - 
WELL ABANDONED 10197 

P-22 12/20/95 19 6.4 3,120 ND 100 N 	10 11 N 	10 2,520 5.2 ND !0 228 ND(50) 64 171 N 	10 N 50 N 	0.2 N 5 

3118/96 5.0 5.2 7,810 N 	100 N 	10 23 N 	50 7,970 10 ND(50) 460 ND(50) 349 103 N10 24 N 	0.2 5 

6/20/96 6.2 7.4 3,950 ND0001 N!0 17 N 	50 4,250 10 - N 	50 241 ND 50 163 84 N)0 l4 N 	0.2 N 	I 

9/12196 6.0 6.3 - 5,370 N100 N10 21 N 	50 	. 5,440 INDQ 50 184 ND 50 236 ND 50 ND ]0 14 N 	0.2 N 	1 

719197 ~60 -- - - I 	ND(5 - -- -- -- -- - 
3/3199 4.2 2.3 2,200 184 NDQ 25 N 	l0 2,420 ND(5 ND !0) - ND 50 139J N 	50 10 12 ND 0.2 N 5 

7/l5/99 4.0 2.1 473 187 ND(5) 16 N 	10) 690 ND(5) ND(]0) 27 ND(50) 22) ND(50) ND(10) ND00 ND(0.2) ND(5 

P-23 12/20195 4.4 2° 824 ND 100 N 	10 13 N 	10 1,090 N 5 ND )0 32 ND 50 44 70 N 	10 N 50 ND 0.2 5 

3/)4/96 2.8 N 2 1,080 N 	100 N 	10 16 N 50 1,250 N 5 ND 50 29 N 	50 55 54 -N 	10 N!0 ND 0.2 N 5 

6/20/96 3.4 2" 1.220 N]00 N 	10 16 50 1 820 N 5 ND 50 39 50 82 N 50 N00 N10 N 	0.2 N 	I 

9/11196 1 	3.9 856 N)00 N 	10 14 ND1550 1,140 N 5 ND 50 16 ND 50 50 N 	50 '.N 	ID N)0 N 	0.2 1 

7/8197 583 NDQM N 5 - - - N 	0.2 
WE1..L ABANDONED 10197 

P-24 12/20/95 9.6 ND(2) 9720 N 	100 N 	10 38 11 14,400 1 	N 	5 ND 10 995 ND 50 621 106 -.N 	10 N 50 N 	0.2 5 

3/19/96 14 ND 2 20.200 130 N 	10 65 ND(501 31.800 74 ND 50 1,480 ND 50 1,370 180 - 	28 63 N 	0.2 1 

6/24/96 5.6 N 6,610- ND I00 N 	10 18 50 10,700 N 	5 ND 50 771 ND 50 416 N 50 N 	10 21 N 	0.2 . I 

9/17/96 7.4 N 	2° )4.200 131 N 	10 29 50 19,000 8.3 ND 50 1,020 N 	50 914 86 - 	16 41 8.4 N 	1 
9/17 	D 6.2 2 9,010 100 10 25 N 50 12,0D0 6.1 ND(50) 890 ND 50 576 61 13 25 5.8 1 

7/9197 898,000 109 143 - - - 20 
313199 4.9 2 5.250 144 ND(5Y 13 JO 5 760 N 5 10 ND 50 2741 N 	50 -N 	10 15 ND 0.2 5 

7/15/99 5.9 N 2 4,150 147 N 5 12 10 5,180 ND(5 N 	IO 181 ND(50 1 97 	. ND(50 23U  1 4 ND(0.2 ND5 

P-25 12/26l95 13 N 2 22,400 119 N 	l0 490 12 30 600 12 N 	10 360 ND 50 1,680 '98 17 78 N 	0.2 5 

3119/96 71 15 600 ND !00 10 308 50 24.800 7.1 50 322 ND 50 1,180 117 20 46 N 	0.2 1 

6/26/96 8.6 12,100 N 	100 N10 453 N 50 18,100 10 ND 50 230 N 	50 810 119 27 32 N 	0.2 1 

9/1 &96 5.1 NDM 5,030 N 	J 00 N 	l0 488 N 50 7,530 N 	5 ND 50 10J ND 50 373 N 50 N 	i 0 15 N 	0.2 J 

7/ 10/97 - 937 N 	5 - - N 	1 
7/I0/97 2,940 1 N 5 - _ 1 

WELL ABANDONED 10197 

( 1 ) Only detected analytes are reported in table; msults of all analyses are reported in laboratory reports. 
(Z) Duplicate sample for P-20 is identified as P-29 in laboratory reports. 
(3) Duplicate sample for P-20 is identified a.c P-30 in laboratory reports. 

Ng/L Microgratrts per liter 
	 Data Validation Qualifiers (for tnore information, see Data Validation Report, Appendiz C). 

ND( ) Analytes not detected above the particle quantitation limit (in parentheses) 
	

U 	Not detected 
(D) 	Duplicate satnple 
	

J 	Estitnated, detected 
- 	Not sampled 

BOE-C6-0013171 



TABLE 4.13 

SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
TOTAL METALS, BRC PROPERTY, TORRANCE, CALIFORNIA 

TOTAL METALS(1 } (in Ng/L) 
SAMPLE 

ID 
SAMPLE 

DATE Arsenic 
(SM 3114B) 

Selenium 
(SM 3I 14B) 

Aluminum 
(EPA Metbod 

6010) 

Barium 
(EPA MeUtod 

6010) 

Cadmium 
(EPA Method 

6010) 	~ Chromium 
(EPA Method 

6010) 

Cobalt 
(EPA Method 

6010) 

lron 
(EPA Alethod 

6010) 

Lead 
(EPA Method 

7421) 

Molybdenum 
(EPA Method 

6010) 

Nickel 
{EPA Method 

60)0) 

Titanium 
(EPA Method 

60)0) 

Zinc 
(EPA Method 

6010) 

Copper 
(EPq Method 

6010) 	

~ Vanadium 
(EPA Method 

6010) 

Mercu ~' 	~ 
(EPA Mcthod 

7470) 

Thallium 
(EPA Method 

7841) 

BL-1 3/4/99 IIOJ 2.4 97,800J 367J ND(5) 195J 733 154,000] 551 12 123 4,920J 394J 110J 317J 0.29 	I ND(5) 

3/4/99( 2) 166J 3.5 131,OOOJ 508J ND(5) 280J 1 I I J 229,00(IJ 87J 17 182 7,510 654J 146J 459J 0.46 ND(5) 

7/13/99 157 ND(2) 122,000J 589 ND(5) 258 109 217,000 74 15 180 7,000 568 182 428 0.71 ND(5) 

BL-2 3/3/99 59 ND(2) 4),500 	I 200 ND(5) 119 24 63,400 13 ND(10) 	I 51 2,870 146 39 126 ND(0.2) ND(5) 

7/14/99 146 	~ ND(2) 90,300J 448 ND(5) 280 58 155,000 38 ND(10) 130 6,150 371 53 286 ND(0.2) ND(5) . 

BL-3 3/3/99 20 ND(2) 24,400 328 ND(5) 92 10 37,400 8.9 ND(]0) ND(50) 1,360 86 ND(l0) I 	75 ND(0.2) ND(5) 

7/IS/99 60 ND(2) 62,900 722 ND(5) 243 32 ]00.000 27 ND(10) 83 3,410 232 :ND(10) l89 0.22U ND(5) 

BL-4 3/2199 12 ND(2) 36,600 168 ND(5) 114 17 49,300 15 ND(10) 54 2,240 119 33 ( 	118 ND(0.2) ND(5) 

7/14/99 13 ND(2) 38,600J 191 ND(5) 117 20 54,000 17 ND(10) ( 	52 2,360 131 36 125 ND(0.2) ND(5) 

BL-5 3/4/99 12 3.4 18,000 110 ND(5) 84 ND(l0) 28,900 10 ND(10) ND(50) 946 122 30 55 ND(0.2) ND(5) 

7/13/99 17 , 	ND(2) 28,000J 220 ND(5) 122 12 47,200 1 	15 ND(IO) ND(50) 1,440 128 20 88 ND(0.2) ND(5) 

BL-6 3/1/99 109 2.2 89,300 453 ND(5) 450 39 120,000 20 14 108 4,140 279 _,ND(]0) 202 0.27 ND(5) 

7/16199 275 ND(2) 284,000 1,720 7.9 1,160 158 431,000 ]ll 28 375 10,800 1,070 ND(10) 729 ND(0.2) ND(5) 

7/16/99(3) 338 2.1 244,000 1,530 5.3 1,040 137 375,000 100 24 324 9,150 939 ND(10) 639 0.74 ND(5)l  

BL-7 

BL-8 

3/2/99 

7/14/99 

3/2/99 

86 

99 

'25 

ND(2) 

ND(2) 

ND(2) 

62,300 

66,1001 

22,100 

203 

258 

188 

ND(5) 

ND(5) 

ND(5) 

255 

285 

95 

31 

36 

ND(10) 

106;000 

116,000 

32,900 

23 

32 

8 

I1 

11' 

ND(10) 

99 

109 

ND(50) 

3,740 

3,830 

1,420 

256 

262 

74 

29 

64 

;ND(10) 

188 

210 

62 

ND(0.2) 

ND(0.2) 

ND(0.2) 

ND(5) 

ND(5) 

ND(5) 

7/13/99 106 ND(2) 86,500) 663 ND(5) 330 42 1 	142,000 36 ND(J0) 118 5,190 315 70 250 0.22 
YY•2tN1/RMS/DrGrWyRCFa 

ND(5) 
111llylYYMh; 

(1) Only detected analytes are reported in table; results of all analyses are reponed in laboratory reports. 
(2) Duplicate sample for BL=1 is identified as B-17 in iaboratory reports. 
(3) Duplicate sample for BL-6 is identified as B-15 in laboratory reports. 

Ng/L Micrograrns per liter 
ND( ) Analytes not detected above the particle quantitation limit (in parentheses) 
- 	Not sampled 

Data Validation Qualifiers (for more infotmation, see Data Validation Report, Appendix G). 
U 	Not detected 
J 	Estimated, detected 
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TABLE 4.14 

SUMMARY OF NATURAL ATTENUATION PARAMETERS ANALYTICAL RESULTS 
3ULY 1999 GROUND WATER MONITORING 

FORMER ILM FACILITY, TORRANCE, CALIFORNIA 

METHOD PARAMETER UNITS SAMPLE LOCATION 
P-1 P-2 P-3 P-6B P-7 P-913 P-10 P-16A P-16C P-17 P-20 I 	P-20(D) P-22 P-24 

Ground Water OualitV Parameters 
EPA_310.1 --_Alkalini mpz/L  _- 447 _ _ 654  

ND(0.02) 
376 _ 
0.11  - 

_253  
0.22 _ 

-_ 380  
_ND(0 .02 )  

_ 	356_ 
ND(0.02)  

240 
_ND(0.02) 

 213 280  _ 358  _ _ 	353  
0_._02 __ 

_ 2 ,430_ 
___ 

_ 314 _ 
ND(0.02)  

414__ 
0.07  _ 350.1 _EPA Ammonia Nitrogen  m/J., ND(0.02) 

. 	1,570 

5 1 1__ 
_0.4_6_ 
4,010 

ND(0.02)  0.05  
Field  Spec ific Conductivi pmhos/cm 2,260_ 1,750 1,393 2,493 _ 2,433  3,3 10  _ 

ND(0.02)_ 
1,887 2,430  2,396 _ 	1,503  

EPA 415. ] D.O.C. 	_ mg/L. i 8. l 6 .7  7.0 _ 2.9 7.2 6.9 V 

 1,883  
5.3  _  2.0  ~ 6.0_  5.0 	_  8.11 4.4J  4.9 

~  
6.1__ 

EPA 365.1 ortho-Phosphate 
 -  

m  0.12 ND(0.05) 0.09  _ 0.1 5 1.9  0.08  _0.95_ 4.7  _0 .11 0.10 0.17 O.I 7  2.2 2.3  _ 
Field  Redox Potential ----- --- mV 348.73 - -10.27 299.97 1 90.53  ---- 118.93  290.27  -247.13 -.-_ --- 230.73 --- 267.3 --- 289.67  --.. - 

_7_37 
23.4 

299.03 - -.._----- 
-_7.26_ 

1 	23.4 

299.03 - ---- -277.3 ------ 259.60 ------ 
Field  -_-- 
Field 

 -._,p-H ____ 
Tem erature 

eH Units 7.39 
24.2 

7.13 
23.5 

----_..---.-...------ 7.28 
23.3 

7.62 ...---------... 
23.6 

7.47 ----- 
24.5 

7.25 ---..-_.._.__ 
23.0 

7.51 
24.1 

7.29  
1 	23.5 

7.30 
22.9 

7.26 
1 	23.4 

7.09  
1 	23.7 

7.57 ._ ---- _- 
22.8 °C 

Terminal Electron Acce tor Parameters  
AM 19GAX D.O. 	_ mg/L 	. 5.62 ----------... 0.78 2.44  _-_ 2 .5  - 	-- 0.82 5.63 7_24 

82.0 - -- 
_11 _ 

_- 6.44 - 
61.9 -_ _.... 

- 
9.6  _ 

3.29 - --------... 
31.9 -._._. ----. 

- 70  _ 
4,100 

6.89 
80.8 
7 .0  

3,890 _ 

5.36 
53.5  _..... 

_ 	_15 
2,350 

4.98  .------...--- _ 
53.5 

1 5 
2,1 40  

4.74 --- -- ----- 
52.1  

_-690 
5.1  

2.7 _..------- 
17.1  

- 	5,180  

Field  ------ D.O. --._~ 
%  - 69.5  

~ -.- 3.0  1 8.5 -- 	- 19.7  - 	- 9.8 -- 61.3 _ 
EPA 353.2 Nitrite/Nitrate  m~/L _ 	14 5.5  _ _ 	12 _ 10  _ 7.5_ 13_ 
EPA 6010 Iron (total) _ p L 2,280 4,620  819  _ 30,600 16,500  1,990  1 ;730  5,240 

Field  Iron (dissolved) p gfL  0 1.0 0 0 0 0 0  0  0_ 0 0 	_ 0 0  0  
EPA 6010  Manganese (total)  35  1,370  17 1,310 452 20  29 102  89 70 53 49 27 18I 
EPA 6010 Manganese (dissolved  p ND(10) 1,440 ND(10) 806 268 ND( I 0) 13 ND( l 0)  _ ND( l 0) 12 ND( I 0) - ND( 20) ND(10) 114  
EPA 300 Sulfate m 313 427 297 130 77 3$9 166 97 88 28 95 _ 105 11  64  

Field H dro en Sulfide m 0 0 0 0 0 0  0 0  0 0 0 _0  0 0 
AM19GAX Carbon Dioxide m 44.45 64.55 85.86 25.69 20.69 71.23 29.90 28.12 19.68 24.92 51.57  51.72  67.36 27.84 
AM19GAX Methane 0.603 0.22 0.76 4.377 0.086 1.167 0.621 0.536 2.355 0.266 3.302 3.293 0.487 82.54 

De 	dation Products 
EPA 300 Chloride m 200 896 409 436 1 	361 1 	374 1 	367  1 	626 980 394  667 675 881  387  

AMI9GAX Etttane n 60 417 ND(5) 26 ND S ND(5 ND(5) - 18 ND(5)  30  25 - 	23 52  110  
AMI9GAX Ethene n 16 76 ND(5) 82 ND S 17 11 ND(5) 51 ND(5) 10 15 ND(5) 104 

Technical 	uali 	Control Data 
AMI9GAX Nitro en m 13.74 15.09 16.16 11.58 16.46 15.54 14.93 16.79 20.65 13.85 16.71 _ 15.60 16.48 .65  
AMI9GAX Pro anelPro ene n 142 502 ND(10) 50 48 ND(10 ND(10 130 ND(10) 184 149 147 153  L256 

» -......,..~ ...... ....... ~ . .. ~,». ..~ 

(D) 	= Field Duplicate 
mg/L = Milligrams per Iiter 
pg/L = Micrograms per liter 
ng/L = Nanograms per liter 
ND( )= Not detected above method detection limit. Number in parentheses is the detection or practical quantitation limit. 
D.O.C. = Dissolved Organic Carbon 
D.O. = Dissolved Oxygen 
mV 	= millivolts 
°C 	= Degrees Centigrade 
% 	= percent saturation 

Specific conductivity, pH, redox potential, temperatnre and D.O. (Field) result is an average of the last three measurements collected in the field. 
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TABLE 4.15 

SUMMARY OF NATURAL ATTENUATION PARAMETERS ANALYTICAL RESULTS 
JULY 1999 GROUND WATER MONITORING 
BRC PROPERTY TORRANCE, CALIFORNIA 

METHOD PARAMETER UNITS 
SAMPLE LOCATION 

BL-1 BL-2 BL-3 	I 	BL-4 	I BL-5 I 	BL-6 j BL-6(D) I BL-7 I 	BL-8 
Ground Water Qualit Parameters 

EP_A  310:1  _ 	Alkalinity 	_ _m /L  544_ _340  _  323  _ __257  _  445 369  373 	_ _  350  _ _24_2_ 
EPA 350.1  Ammonia Nitrogen __ m0 .04  ND(0.02)  

_ 
ND(0.02) ND(0.02)  _ 0 .02  N_D(0.02)  _ND(0.02)  _ND(0.02) 0.02__ 

Field  Specific Conductivi ty  }tmhos/cm 1,797__ _^  1,017 4,060  596 
-  

1 ,900  1 ,530  - 1,530 950 2,450  
~EPA 415.1 D:O.C.  ~  1 5   5.2 5.0_ 4.0 _8 .5  4.6  

- 
1.4 7.5 4.3  

EPA 365.1  ortho-Phos hate  m  J~L _ 0.07 0.16  0.13  0.21 _ 0.11 0.17  O.l 7 
- 	

0.16  0.11  
Field  Redox Potential 

~ 
my  _. 192.6  _ 267.73 --- 253.57 _ 	275.80  127.17 _.._,_._..__.. 255.87  255.87 _._._ 272.90  - 247.0  

_ 	Field ~ - pH  H Units 6.92 7.40 - 7.04  7 .66  _  7.06  7_36 7.36  ___ 7 .48 -----_ .-_..-.---- 7.44 
Field Temperature I 	°C 1 	23.9 22.7 23.4 23.0 1 	23.9 1 	22.2 1 	22.2 22.9 1 	23.8 

Terminal Electron Acce tor Parameters 
A_M_  19GAX D.O.   m ..~/L_ 0:52 6.13 	_  5.52  - _6 .38  _ 	2.97 6.28 7.35  _  7.47 

- 
7.36  

Field  -- DcO.  ----- 	-- % 6.8 - 68.4 	- - 58.6 71.0 	- - 24 .7 -- 75.2 - __. 75.2 89.8  86.8  
EPA 353.2  Nitrite/Nitrate  m~JL _ 28  _   8.2-  11.0 _ 	3.3  _  3.7  7.7_ 7 .7 	_  3.8 6.1  
EPA 6010 Iron  (total pgfL 21500 155,000 100,000  54,000  47,200  431,000 375,000 116,000 1,42,000  

+ 	Field Iron (dissolved)  p /~L 0  0  0 0 _ 	0  0  0  0  0  
EPA 6010  Manganese (total)  N/L 3,320  2,680  1,090 945 _ 	642  _  7,490  _6,520  1 ,080 1,280  
EPA 6010 Man anese (dissol ved} 16 ND( ] 0) 13 ND( ] 0) 38  ND(10)  ND(10) NDj ] 0) ND( l 0)  
EPA 300 Sulfate m 151  59  65 94  7.7  72 78  `. 29 

Field  H dro en Sulfide m 0  0  0 0 0  0  0 ! 
-59  
0 0 

AM-I9GAX Carbon Dioxide mrA,  150.61 36.81 66.26 15.35 98.63 44.34 44.98  25.94 21.28_ 
AM19GAX Methane 3.96 0.614 0.566 1.038 9.815 0.463 --F 0.461 1.154 2.683 

De radation Products . 
EPA 300 Chloride  m 251 95 1,140 44 485 331 332  1 03 770 

AMI9GAX  Ethane n ND(5) ND(5) 14 ND(5)  16  11 11 ND(5) ND(5) 
AM 19GAX Bthene n 70 29 29 18 76 37 36 11 22 

Technical Quality Control Data 
AMI9GAX Nitrogen m J~L _ 13.26 15.91 116.19 16:38 17.30 I6.97 19.57  15.33 T 	1.5.43  
AM 19GAX Pro ane/Pro 	ne n ] 02 ND(10) 

L  
51 ND(10) ND( l 0) ND(10) ND( l 0) ND(10) ldD( l 0) 

ms.w~.qnr.+.~n....,.r.u.s..... ~ 

(D)-  
mgJL 
Ng/L 
ng/L 
ND( ) 
D.Q.C. 
D.O. 
mV 
o c  

% 

Feld Duplicate 
Milligrams.per liter 
Microgramsper- liter 
Nanograms.:per liter 
Not detectedabove method detection limit. Number in parentheses is the deoection or practical quantitadon limit. 
Dissolved Organic Carbon 
Dissolved Cfxygen 
millivolts 
Degrees Centigrade 
Percent saturation 

~ 
	 Specific conductivity, pH, redox potential, temperature and D.O. (Field) result is an average of the last three measurements collected in the field. 

~ 
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TABLE 5.1 

METAL CONCENTRATIONS IN GROUND WATER 
FORMER ILM FACILITY 

TORRANCE, CALIFORNIA 

TYPICAL RANGE OF 
SITE MEAN 

RANGE OF SITE DISSOLVED NATURAL 
METAL CONCENTRATIONS 

METAL METAL CONCENTRATIONS CONCENTRATIONS OF 
IN GROUND WATER 

IN GROUND WATER ~TALS IN GROUND 
(Detects Only) 

WA,TfiR(1) 

Arsenic <2.0 to 33 4.8 <1.0 to 30 

Barium <100 to 492 178.39 10 to 500 

Chromium <5.0 to 2,820 275.94 <1.0 to 5.0 

Chromium 
<2.0 to 2,600 230.47 Not Listed (hexavalent) 

Manganese <10 to 3,690 536.46 <1.0 to 1,000 

Selenium <2.0 to 8.6 3.24 <1.0 to 10 

Vanadium <10 to 11 10.50 <1.0 to 10 

Zinc <10 to 1,500 106.80 <10 to 2,000 
99-200/Rpts1GtWaRcFaluRe (12/:Sl99/jb) 

Note: All values in µg/L or ppb. 

(>) Dragun, 1988. 

TRC 
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TABLE 5.2 

LABORATORY-DERIVED 
REACTION PATHWAY, REACTION HALF-LIFE 

AND REACTION PRODUCTS 
PaQe 1 nf 2 

CHLORINATED 
HYDROCARBON 

PATHWAY REACTION HALF-LIFE 
REACTION/ 

DEGRADATION 
PRODUCTS 

Ethenes PCE Microbial Degradation <2 days TCE 
(A/M/m) c- l ,2-DCE 

(A/M) t-1,2-DCE 
Vinyl chloride 

Hydrolysis 0.73 yr. Alcohols 
Acids 

TCE Microbial Degradation 0.3 yr. at high c-1,2-DCE 
(A/M/m) concentration; minimal at t-1,2-DCE 

(A/M) lower concentration Vinyl chloride 
(A/S) 

Hydrolysis 0.9 yr. Alcohols 
Acids 

DCEs Microbial Degradation 8 to 10 weeks with Vinyl Chloride 
(cis and trans) (A/M/m) methanogenic aquifer Chloroethane 

(A/S) material (cis) 
(A/M) 0.5 year under anoxic 

conditions (trans) 

Vinyl Chloride Hydrolysis <10 yr./slow Alcohols 
Acids 

Microbial Degradation Resistant to biodegradation CO2 
(A/M/m) in aerobic systems. 5 to 6 
(O/P/mb) weeks in sand by 

methanogenic 
microorganisms under 
anaerobic conditions. 

Ethanes 1,1,2,2-Tetrachloroethane Microbial Degradation 4 weeks to 6 months, aerobic 1,1,2-TCA 
(A/M/m) I to 4 weeks, anaerobic 
(A/M) 

Dehydrohalogenation -- TCE 

1,1,1-TCA Hydrolysis 0.5 to 2.5 yrs 1,1-DCA 
Acetic Acid 

Dehydrohalogenation -- 1,1-DCE 

Microbial Degradation < 2 days to 2.5 yrs 1,1-DCA 
(A/S) 20 to 39 weeks, aerobic 1,1-DCE 

(A/M/m) 80 to 156 weeks, anaerobic c-1,2,-DCE 
(A/M) t-1,2-DCE 

Chloroethane 
Vinyl Chloride 

TRC 
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TABLE 5.2 

LABORATORY-DERIVED 
REACTION PATHWAY, REACTION HALF-LIFE 

AND REACTION PRODUCTS 
(Continued) 

Paee 2 of 2 

REACTION/ 
CHLORINATED 

PATHWAY REACTION HALF-LIFE DEGRADATION 
HYDROCARBON PRODUCTS 

Ethanes 1,1,2-TCA Dehydrohalogenation 170yrs l,l-DCE 
(Cont'd) 

1,1-DCA Microbial Degradation 5 to 22 weeks, aerobic Vinyl Chloride 
(A/M/m) 18 to 88 weeks, anaerobic Chloroethane 

1,2-DCA Microbial Degradation Acclimated anaerobic CO2 
(O/P/p) system reports no Alcohols 
(O/P/x) degradation. Activated 

(A/M/m) sludge system reports 
99% removal due to 
stripping, 1 % due to 

sorption and 0% due to 
biodegradation in 6 days. 

Chloroethane Hydrolysis 5- 6 weeks Ethanol 
YY-?IM)/Rpu/DrGrN'aRcFr ( I.P_7HY9Irm) 

Sources: Smith & Dragun, 1984 
Vogel, Criddle & McCarthy, 1987 
Howard, 1991 
Howard, Boethling, Jarvis, Meylan and Michalenko. 1991 

Notes: 	A- Anaerobic mb - Mycobacterium 
M- Mixed Culture O- Aerobic 
m- Methanogenic Culture X- Xanthobacter 
S- Soil/Aquifer Biological Seed -- - No Data Available 
P - Pure Culture 

TRC 
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TABLE 2 

SUMMARY OF AQUIFER HYDRAUUCS TESTING 

Well No. 

Hydraulic Conductivity (gpd/ft 2) 
Coefficient of 
Storativity (S) 

(from pump test) Slug Testa Pump Test 
Pump Testb 

Anal sis Method 

1 S -- 460 Cooper Jacob 0.014 

2S NT NM -- -- 

3S NT ND -- -- 

4S 76 470 residual drawdown - 

5S 140 NM -- -- 

6S NT 970 Cooper Jacob 0.004 

7S 43 970 Caoper Jacob 0.013 

8S 24 560 Cooper Jacob 0.009 

9S 29 NR — -- 

10S 32 NM -- -- 

1 D NT NR — -- 

3D 6.6 NM — -- 

1 S, 6S, 7S, 8S -- 860 Distance drawdown 
(500 minutes) 

0.007 

a 	Slug test values included for reference, generally not directly comparable to pump test values. 
b 	WCC-4S was pumping weil. 
NT Not tested. 
NR Not responsive. 
NM Not monitored. 

r2L-A8C/CEGM/3-T1) 
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inserting the casing into the hollow stem auger and allowing 

the well casing to rest on the bottom of the boring. Filter 

pack material (Lone Star No. 0/30) was poured from the 

surface into the annulus between the casing and hollow stem 

auger. As filter pack material was introduced into the 

borehole, the hollow stem augers were slowly withdrawn from 

the hole to allow the filter pack to fall in place between 

the well casing and native soil. The same procedure was 

followed in placing the bentonite plug and the volclay grout 

backfilling. 

A.1.2 Deep Observation pell Installation  

Observation Wells WCC-1D and WCC-3D were also constructed of 

threaded 4-inch diameter, Schedule 40 PVC casing and screen 

and set to a depth of approximately 140 feet. The wells 

were installed by first completing a sampling borehole using 

a wire line coring system which was used to attempt 

continuous coring from 120 to 140 feet. This sampling 

system worked satisfactorily on WCC-3D, but had little 

success in WCC-1D. After completing the sampling borehole, 

the geologic formation was electrically logged (E-logged) by 

Geo-Hydro-Data, Inc. of Tehachapi, California. Next, the 

boring was reamed out to the total depth with a 10-inch 

diameter drill bit. 

Once the boring was completed for the casing installation, 

the drilling mud was thinned to help break -down the mud cake 

formed on the sidewalls of the boring. In both WCC-iD and 

WCC-3D the mud was thinned too much on the first attempt, 

and the boring sidewalls caved in and had to be redrilled. 

The well casing was placed down the 10-inch boring 'with 

centralizers installed at five locations along its length to 

keep it centered in the boring and not laying against the 

sidewalls. Filter pack sand was placed outside the screened 

interval of the casing using 1-1/2 inch diameter tremie pipe 

BOE-C6-0013200 
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christy box. 	Figure A.0 is a schematic of the general 
observation well design. Appendix D presents the boring 

logs and graphic well construction details. 

A.1.4 8oil Borincs 

Four soil borings, B-6 through B-9, to collect soil samples 

for chemical analysis and lithologic logging, were completed 

in the vicinity of the underground tank cluster, 15T through 

18T. Each boring was completed to a depth of 65 feet. 

Soil sampling as described in Section A.2 was completed in 

each boring just below the surface, and at 5-foot intervals 

to the total depth of each boring. 

A.1.5  Boil Boring Backfill  

Soil borings B-6 through B-9 were backfilled with silica 

sand and bentonite powder, at a ratio of 4 to 1. The top .1 

to 2 feet of the borings were backfilled with asphalt. 

A.2  80IL BAMPLING 

Soil samples were collected at 5-foot intervals in the soil 

borings and the shallow well borings to make observations 

regarding subsurface stratigraphic conditions and the 

presence of contamination, to perform field headspace tests, 
and to conduct laboratory analyses. Soil samples were 

collected using a modified California sampler that contained 

four brass tubes. The brass tubes were filled by driving 

the sampler 18 inches into undisturbed soil with the drop 

hammer. The number of blows required to drive the sampler 

12 inches was recorded on the boring log and used to 

evaluate the density or consistency of the soil. 

Additional soil sampling was completed for logging purposes 

only in the deep well borings beginning at 120 foot depth 

BOE-C6-0013201 
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labels and chain-of-custody forms were used for tracking the 

collection and shipment of soil samples. Copies of the 

chain-of-custody forms are presented in Appendix C. 

A.2.3  Drillinq Residuals  

Drill cuttings from the soil borings and the shallow well 

borings were placed in Department of Transportation (DOT) 

Class 17H 55-gallon drums, and the contents of the drums 

were labeled using a permanent ink marker and a 

spray-painted inventory number corresponding to an inventory 

list compiled by the field engineer. The drums were sealed 

and stored inside the facility hazardous waste storage area. 

Drilling mud and soil cuttings produced during installation 

of the two deep observation wells were pumped into separate 

roll-off bins next to the wells. Douglas Aircraft was 

advised of the locations and contents of the drums, and the 

need for proper management of the drill cuttings. 

A.3  FIELD OBSERVATIONS 

Observations by Woodward-Clyde Consultants' personnel during 

the drilling, sampling, and well installation operations 

were recorded on boring logs, as presented in Appendix B. 

These observations related to visual soil classifications, 

geologic and stratigraphic sample descriptions, observation 

well construction details, sampling efforts, OVA 

measurements, and other pertinent information. 

A.4  FILTER PACK ANALYSIS 

The selection of the proper filter pack material and well 

screen slot size is essential in collecting a sediment-free 

or low sediment content water sample. In all observation 

wells, soil samples were collected for sieve analysis. 

Filter pack design calculations were made based on the grain 

size distribution of these finest grained soil samples 

BOE-C6-0013202 
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A.5 1PELL DEVELOpMENT 

Observation Wells WCC-7S, -8S, -lOS, -1D, and -3D were 

developed by Howard ?umps, Inc. of Barstow, California. 

Development occurred on 5 through 7 July 1989. During this 

development WCC-1D was damaged by breaking the bottom plug 

out of the well while bailing. 	Due to the formation 

conditions, sand surged up about 8 feet into the casing. 

This damage was repaired on 20 July 1989 by filling the well 

casing with drilling mud and then bailing the sand out of 

the bottom. Then a 2-foot plug of bentonite clay was set in 

the bottom of the well by pouring dehydrated bentonite 

pellets down the well and allowing them to hydrate. Once 

the pellets had hydrated, and formed a new bottom plug, the-. 

well was redeveloped. 

A11 of the wells were developed, first by bailing and 

surging, to remove the maximum amount of sediment possible. 

Next the wells were pumped by submersible pump to remove a 

large volume of water and assure the ground water around the 

well was formation water which had not been affected by the 

well installation. The two deep observation wells, WCC-1D 

and -3D, required a greater effort in their development 

because they were installed using mud rotary drilling. In 

Table A-1 the development times, and the ground water 

volumes removed during development are presented. The water 

removed from each well was observed to become clearer during 

development and was completely clear upon completion of 

development.. Water removed from the wells during 

development was stored in one large, steel, temporary 

"Baker" storage tank on site near Building No. 41, prior to 

treatment and discharge. 

B0F_cR_nn1'49n't 



A-10 

The water samples, rinse samples, and two 40 ml VOA trip 

blanks for each sampling round, were packed on ice in a 

portable chest immediately after collection. Samples were 

delivered on the day following collection to West Coast 

Analytical Services. Chain-of-custody procedures, including 

the use of sample identification labels and chain-of-custody 

form, were used for tracking the collection and delivery of 

the samples. The chain-of-custody form is presented in 

Appendix C. 

A.7  EOIIIPAiENT DECONTAMINATIOIJ PROCEDIIREB 

Soil and ground water sampling equipment was decontaminated 

between sampling events using the following procedure: 	- 

1. Brush-assisted water rinse to remove soil and mud (soil 
sampling only) 

2. Water wash with Liquinox 

3. Deionized water rinse to remove Liquinox 

4. Second rinse with deionized water 

S. Dry with paper towels (soil sampling only). 

Prior to use at the site, the brass tubes used in the 

modified California sampler were cleaned in WCC's laboratory 

by washing sequentially in dilute sulfuric acid, Liquinox 

and water, and deionized water. The tubes were then air 

dried, and stored in sealable plastic bags prior to use at 

the site. New end caps were carried to the site in sealable 

plastic bags. 

Drill augers or pipes, pumps, bailers, surge blocks, and 

cables were all steam cleaned prior to working on each 

boring or well. Steam cleaning was performed by the 

drilling companies on the facilities steam cleaning pad. 
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that'considers the effects from partially penetrating wells, 

the radius of the gravel pack, and the effective radius of 

influence of the test. 

The Bouwer and Rice method entails solving the following 

equation: 

r~  K  _ 	ln(R./R°,) 
 !n (Y /Y ) 

ZLt 	 ° 	̀ 

Where: 

K = hydraulic conductivity 

r . = radius of well casing 

R
. 

= effective radius of influence 

r
. 

- radius of the well boring 

L 	= length of screened interval or saturated thickness 
if entire screen is not saturated 

t 	= arbitrarily selected time from drawdown/time 
semi-log plot 

Y °  = initial drawdown at time t= 0, from drawdown/ time 
semi-log plot 

Y t  = drawdown (distance between water level in well and 
static water level) at selected time (t) from 
drawdown/time semi-log plot 

The term R,/r,„ which is a function of the radius over which 

the drawdown in the well is dissipated, was solved using the 

following equation: 

In(R./r W ) _ 1.1 	A+Blrt[(D-f,()/r.]  -1   + 
ln(H/r,) 	L/r,y  
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The pumping well, WCC-4S, was selected because it is 

centrally located to the surrounding observation wells. In 

addition information collected during slug testing indicated 

the well would have a relatively high yield. We11s.WCC-1S, 

-4S, -6S, -7S, -8S, -9S, and -1D served as observation 

wells. 

Details of the well design for the existing ten shallow 

observation wells and the two deep observation wells are 

summarized in Table A-3. Depth of groundwater and distance 

to the pumping well is also included. Figure 2 shows the 

locations of the wells. 

A 1-1/2 horsepower submersible pump was used to pump water 

from WCC-4S. The pump was switched on at 12:00 p.m. on 

20 December 1989 and aliowed to pump at 13.3 gpm for 

16•hours and 30 minutes. At this rate the water level was 

nearly stable at a drawdown of approximately 6 feet. 

The evacuated groundwater was stored in two 21,000-gallon 

transportable steel storage tanks. Storage requirements 

were estimated based on well development activities which 

indicated a maximum pumping rate of 4 to 5 gallons per 

minute. Assuming a pumping rate of up to 10 gallons per 

minute, Woodward-Clyde initially ordered one storage tank 

and figured if and when a second storage tank was required, 

it would be more than 24 hours after the pumping began. 

Because the pumping rate was greater than 10 gpm the second 

storage tank would have been needed before the tank rental 

company could respond to our request, if the 13.3 gpm 

pumping rate was sustained. Therefore, the flow rate was 

reduced to 8.5 gpm for 4-1/2 hours. After the second tank 

was delivered to the site, the flow rate of 13.3 was resumed 

and maintained for the remainder of 30 total hours of 

"pumping". The overall time weighted pumping rate was 

BOE-C6-0013206 
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Nevertheless the recovery data for the pumping well which 

did appear valid was analyzed using a residual drawdown 
plotting technique. 

This technique utilizes a semi-log plot of the residual 

drawdown (in feet) vs. the ratio of t/t' (see Figure A-23) 

where: 

t 	= time since pumping started 

t' = time since pumping stopped 

The differential change in water level (As) is thus obtained 

from the plot and used in the equation: 	- 

K  _  264Q 	 (1) 
As•b 

where: 

1{ = Hydraulic conductivity in gpd/ft 2  

Q = Pumping rate, in gpm 

ps = Differential change in water level during one log 
cycle of time, in feet 

b 	= The aquifer thickness (20.65 feet at WCC-4S) 

Data for the observation wells WCC-1S, -6S, -7S, and -8S 

were analyzed using the Cooper-Jacob Time-Drawdown technique 

as shown on Figures A-24 to A-27. A calculation of µ(from 

the well function, Driscoll 1986) showed the technique would 

be appropriate in general. A Distance/Drawdown plot shows 

the change in drawdown as a function of distance from the 

pumping well. The equations used and the calculations are 

shown with the.plot. Analytical methods used are discussed 
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TABLE 4.2-1 

SU~E42ARY OF CO\'STAT"T RATE DISCHARGE TESTS 

DEL A.'110 AQUIFER TESTL\G 

Page 1 of 1 

Well ID Test Date(s) Pumping Rate, Q 

(gpm) . 

Time Pump.On I TiinePump 

Off 

Total Pumping 

Time (minutes) 
Upper Bellflower Aquitard 

SWL0005 2/29/96 0.7 13:31:20 19:14:00 341 

SWL0006 3/6/96 0.35 9:21:00 21:33:00 732 

SWL0009 3/5/96 0.29 9:10:00 22:30:00 800 

SWL0012 3/13/96 0.86 9:45:00 15:38:00 353 

SWL0016 2/20/96 0.8 9:01:00 21:35:00 754 

SWL0017 3119/96 0.4 12:25:00 0:30:00 725 

SWL0021 3/22/96 0.2 8:43:00 20:43:00 720 

SWL0039 1/19/96 1.8 9:39:00 21:53:00 734 

SWL0042 3/20/96 1.0 9:40:00 21:51:00 731 

SWL0046 1/18/96 0.9 10:34:00 22:50:30 737 

SWL0057 2/21/96 0.75 9:09:00 21:26:00 737 

Middle Bellflower B Sand 

SWL0011 3/15/96 10.8 10:00:00 22:20:00 740 

SWL0023 4/25/96- 

4/26/96 

9.9 09:40:00 13:00:00 1,640 

SWL0037 3/23/96 4.8 8:35:00 20:36:00 721 

SWL0047 3/12/96 4.6 9:47:35 21:50:00 722 

SWL0049 2/28/96 5.0 10:22:00 23:00:00 758 

XMW-28 3/24/96 4.0 10:40:00 21:25:00 645 

Middle Bellflower C Sand 

SWL0014 4/22/96 4.8 12:00:02 17:56:00 356 

Gage 

XDA-iB 	 5/3/96 25.0 10:33:00 21:30:00 657 

(SBA) S:\VA\GWRI\RESPONSE.498\GWRI.MOD 
	

5/13/98-15:44 
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TABLE 4.2-2 

SUNIlAARY OF AQUIFER TESTIl`'G RESULTS 

THEIS RECOVERY METHOD 

DEL A.NIO AQUIFER TESTL'~G 

Page I of 2 

Well ID Transmissivity, T 

(ft2lminute) 

Aquifer Thickness, b 

(feet) 

Hydraulia Conductivity, K 

(feetlday) 

lipper Bellflower Aquitard 

SWL0005 0.02 17.6 1.6 

SWL0006 0.025 21.6 1.7 

SWL0009 0.004 24.1 0.2 

SWL0012' 0.059 16.5 5.2 

SWL0016 0.046 13.4 4.9 

SWL0017 0.016 16.7 1.4 

SWL0021 0.02 16 1.8 

SWL0039 0.13 19.3 10 

SWI.0042 0.02 16.1 1.8 

SWL00442  0.001 13.8 0.1 

SWL0046 0.023 11.4 2.9 

SWL0057 0.053 16.3 4.7 

Middle Bellflower B Sand 

SWL0011 0.77 63 18 

SWL0023 0.96 65 21 

SWL0037 0.50 61 12 

SWL0047 0.35 58 9 

SWL0049 0.42 12.1 50 

XMW-28 3  0.11 16.1 10 

(SBA) S:\VA\G0.'RI\1L.r,SPOKSE.498\GWRI.MOD 
	

5113/98-15:44 
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TABLE 4.2-2 

Page 2 of 2 

Well ID Transmissivity, T 
(ft2/minute) 

Aquifer Thickness, b 

- 	 (feet) 

Hydraulic Conductivity, K 

(feet/day) 

Middle Bellflower C Sand 

SWL,0014 1.1 58 27 

XBF-5' 5.5 20 400 

XBF-74 
 1.3 10 190 

XBF-94 
 3.5 19.5 260 

XBF-11 4 
 2.8 65.1 62 

XBF-134 
 1.3 59.5 32 

XBF-15°  5 43.5 170 

Gage 

XDA-1B 0.98 62 23 

XG-54 
 1.5 61 35 

XG-11 4 
 1.3 52 31 

XG-13 4 
 0.92 36.5 36 

' 	Short pumping time; pumping was terminated at 353 minutes to avoid drawing water level below pump 

intake. 

z 	Results for match to head-ratio data from falling-head slug test 

' 	Well XMW-28 is a water table well that is screened partially in the upper Bellflower and partially in the 

middle Bellflower B Sand 

` 	Results from Hargis + Associates' reanalysis of constant discharge aquifer test data collected during 

Montrose RI/FS using the Theis recovery method (Hargis + Assoc., 1996b) 

(SBA) S:\VA\GWRIIRESPOTSE.498tiGwFt1.MOD 
	

5113/98-15:44 

BOE-C6-0013224 



TABLE 4.2-3 

SUMIVIARY OF AQUITARD VERTICAL HYDRAL'LIC CONDUCTIVITY 

RATIO METHOD TEST RESULTS 

Page 1 of 1 

Aquifer/ Aquitard/ Time Upper-End Average K, " Lower-End Average 

Well 	: Well (minutes) (feet/day) K,' (feet/day) 

MBFB UBF 170 4.9 x 10- ' 2.6 x 10- ' 

SWL0023 SWL0024 500 2.5 x 10-' 1.4 x 10- ' 

Average 3.7 x 10" 2 x 10- ' 

MBFC LBF 60 9.6 x 10-' 3.6 x 10- ' 

SWL0014 SWL0043 210 6.1 x 10-' 2.3 x 10'' 

Average 7.9 x 10'' 3 x 10-1  

Gage LBF 72 5 x 10-2  2 x 10' 

XDA-1B SWL0043 312 2 x 10'z 9 x 10-3  

Average 3.5 x 101  1 x 10-2  

KY  '= vertical hydraulic conductivity of aquitard 

(SBA) S:\VAIGWRIURE.SPONSE.498\GWRI.MOD 
	

5/13/98-15:44 
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SWLOGI 2 	Well screened in Upper Befflower Aqmtard 

SWt0037 	WeU screerLed in Nfiddle BelMower B Sand 

XMW-28 	WeU screened in both Upper Bellflower Aqaitard and 
Mddle BelMower B Sand 

SKOOI 4 	Well scremed in MdcUe BeMower r Sand 

xDA-ia 	WeU scrwned in Gage Aquifer 
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I DECLARATION 
Statutory Preference for Treatment 

as a Principal Element is Met 
and Five Year Reviews Are Required 

1. Site Name and Location 

This Record of Decision (ROD) applies to both the Montrose Chemical Superfund Site and the 
Del Amo Superfund Site, in Los Angeles County, California. Portions of these sites lie within 
the City of Los Angeles, and adjacent to the City of Torrance, California. 

2. Statement of Basis and Purpose 

This ROD presents the selected remedial action for (1) groundwater contamination, and 
(2) isolation and containment of non-aqueous phase liquids (NAPL) at the Montrose Chemical 
and Del Amo Superfund Sites. EPA has selected this remedy in accordance with the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 
§9601  et sea• , as amended by the Superfund Amendments and Reauthorization Act of 1986, P.L. 
99-499, 100 Stat. 1613 (1986) (CERCLA) and with the relevant provisions of the National Oil 
and Hazardous Substances Pollution Contingency Plan, 40 C.F.R. Part 300 (NCP). This decision 
is based on consideration of the administrative record, including public comments and the 
detailed analysis of the alternatives which are discussed and summarized in the Decision 
Summary. 

This ROD establishes a dual-site operable unit remedy. This operable unit remedy is anticipated 
to be consistent with any other operable unit remedies, and the final remedies, for both the 
Montrose Chemical Superfund Site and the Del Amo Superfund Site. Such other remedies may 
apply to one or the other site individually, in contrast to the dual-site nature of this remedy. 

This document identifies applicable or relevant and appropriate requirements (ARARs) and other 
criteria and requirements which shall be met in implementing this remedy. During investigations 
of the Montrose Chemical and Del Amo Superfund Sites, data has been collected in accordance 
with approved sampling and quality assurance management plans. EPA considers site data to be 
of adequate quality to support the remedy presented in this ROD. Remedial designs, actions, and 
operation and maintenance undertaken in the course of implementing this remedy shall comply 
with all standards, requirements and specifications in this ROD. 

The State of California, acting by and through its Department of Toxic Substances Control, 
concurs with the remedy selected in this document. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 
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The authority to select CERCLA remedial actions has been delegated to the U.S. EPA Region IX 
Superfund Division Director (See U.S. EPA CERCLA Delegations Manual, Delegation 14.5 
(April 15, 1994) and redelegated by EPA Region IX Delegation Order, Selection of Remedial 
Actions (September 29, 1997)). 

3. Assessment of the Site 

Releases of hazardous substances, pollutants or contaminants from the former DDT pesticide 
manufacturing plant operated by Montrose Chemical Corporation, including but not limited to 
chlorobenzene, DDT, and parachlorobenzene sulfonic acid, have resulted in hazardous 
substances contamination in the groundwater. Releases of hazardous substances from the former 
Del Amo Synthetic Rubber Manufacturing plant, including but not limited to benzene, 
ethylbenzene, and naphthalene have resulted in hazardous substances contamination in the 
groundwater. Releases of hazardous substances including but not limited to benzene, 
trichloroethylene (TCE), perchloroethylene (PCE), and dichloroethylene (DCE) have occurred 
potentially as a result of the operations at both the former Montrose Chemical and Del Amo plant 
properties and otherwise as a result of the operations of additional facilities in the immediately 
surrounding area. These releases have also resulted in groundwater contamination. Some of the 
hazardous substances discussed above are present below the ground surface in the form of non- 
aqueous phase liquids (NAPL) as well as dissolved in water and adsorbed to soils. 

Contamination in groundwater from the two sites has partially commingled, or merged. 
Remedial actions selected for the contamination originating from either site individually would 
affect the contamination, execution, and implications of remedial actions selected for the 
contamination originating from the other site. The groundwater contamination from both sites is 
being addressed by EPA as a single technical problem with a unified remedial strategy which has 
been developed in part by considering the interrelationships of the various areas of groundwater 
at the Montrose Chemical and Del Amo Superfund Sites. 

The groundwater contamination at and from the former Montrose and Del Amo plant properties; 
and the' contamination from additional sources that is commingled, or within the area that might 
be subject to significant hydraulic influences from this remedy; are collectively referred to by 
EPA as "the Joint Site." This term is being used only with respect to this selected groundwater 
remedy. Additional description and caveats pertaining to the use of this term are provided in the 
Decision Summary of this ROD. Unless otherwise noted, where used in this ROD the term "both 
sites," shall refer to the Montrose Chemical Superfund Site and the Del Amo Superfund Site. 

Actual or threatened releases of hazardous substances from both the Montrose Chemical 
Superfund Site and the Del Amo Superfund Site, if not addressed by implementing the response 
actions selected in this ROD, may present an imminent and substantial endangerment to public 
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health, welfare, or the environment. 

4. Description of the Remedy 

The implementation of the remedial actions selected by this ROD shall meet the description and 
all specifications and requirements as provided in this section, and the accompanying Decision 
Summary. The Decision Summary contains more detail on remedy description. 

The primary principal threat at both of these sites related to groundwater is the NAPL which 
continues to dissolve into the groundwater. The dissolved contamination in the groundwater 
poses an unacceptable potential human health risk over the long term.. This selected remedial 
action is the first of two phases of remedial decisionmaking for the groundwater operable unit of 
the Montrose Chemical and Del Amo Superfund Sites. This ROD selects remedial actions that 
will: 

• 	Contain the principal threat by containing the dissolved-phase groundwater contamination 
that surrounds the NAPL, thereby isolating the NAPL; 

• 	Reduce the concentrations of dissolved contaminants in groundwater, outside the area of 
groundwater being contained, to levels that no longer pose an unacceptable health risk; 
and 

• 	Prevent human exposure to groundwater contamination at these Superfund sites. 

The containment of the principal threat shall be accomplished by (1) hydraulic extraction and 
treatment (with aquifer injection), and (2) reliance on intrinsic biodegradation, a form of natural 
attenuation. The manner in which each of these shall be applied is specified in the Decision 
Summary. 

The reduction of concentrations of dissolved contaminants outside the area of groundwater being 
contained shall be accomplished by hydraulic extraction, treatment, and aquifer injection. This 
reduction shall occur at rates and meet time- and efficiency-based performance requirements 
specified in the Decision Summary. Some treated water may under this remedial action also may 
be discharged under permit to surface water channels. Provisions for institutional controls, 
monitoring, additional data acquisition, acceptable forms of groundwater treatment, and waivers 
of certain ARARs based on technical impracticability, shall also apply to this remedial action as 
specified in the Decision Summary. 

EPA has determined that the remedial action selected in this ROD is protective of human health 
and the environment. However, the remedial action selected by this ROD does not remove 
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NAPL from the ground nor immobilize it. As extensively discussed in the Decision Summary, 
the remedial action selected by this ROD will remain in place over an extended time frame. The 
existing mass of NAPL and the potential for NAPL migration create significant uncertainties that 
the remedial action selected in this ROD will continue to remain protective of human health and 
the environment over the long term. To address such uncertainties, EPA will undertake a second 
phase of remedial decisionmaking for this groundwater operable unit, which will address whether 
and to what degree NAPL shall be recovered (removed) from the ground and/or immobilized at 
each of the two sites. Recovery and/or immobilization of the NAPL may enhance the long-term 
effectiveness of the remedial action selected in this ROD and may reduce these long-term 
uncertainties. If, as a result of such evaluations, EPA determines that additional remedial actions 
are required, EPA will select the second phase remedial actions in an amendment to this ROD. 
EPA may issue such an amendment, if any, as a stand-alone document or within the framework 
of another ROD for the Montrose and Del Amo site, including final site-wide ROD(s) which may 
be issued. 

Performance of the second phase of remedial selection is authorized by and consistent with the 
NCP provision at 40 C.F.R. 300.430(f)(5)(iii)(D) which provides that the ROD may: 

...When appropriate, provide a commitment for further analysis and selection of long-term 
response measures within an appropriate time frame. 

This operable unit ROD finalizes the interim provisions of the operable unit ROD that EPA 
issued for the Del Amo Waste Pits on September 5, 1997, as specified and described in detail in 
the Decision Summary. These provisions were designed to control the Waste Pits as a source of 
continuing contamination to groundwater. 

Remedial Actions 

Three areas of groundwater at the Joint Site are defined by convention in the Decision Summary 
of this ROD, as the chlorobenzene plume, the benzen.e plume, and the TCE plume. This ROD 
establishes differing remedial requirements and objectives for each of these plumes, within the 
context of the overall remedial action, as discussed in the Decision Summary. The Decision 
Summary provides numerous details and additional specifications related to each of the 
following elements which are incorporated in this Declaration by reference. In addition, the 
Decision summary includes specifications for the monitoring and evaluation of the performance 
of the remedial action, for the chemical pCBSA, for actions to be taken during the course of the 
remedial action, and other specifications. 

The remedy shall consist of the following actions and meet the following requirements, as further 
discussed and developed later in this ROD: 
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• 	Dissolved phase contamination in a specifically-bounded, monitored zone of 
groundwater, as defined in the Decision Summary, shall be contained and isolated 
indefinitely such that the contamination cannot escape the zone. This zone is referred to 
by this ROD as the containment zone. ` By containing the dissolved phase contamination 
surrounding the NAPL, this action isolates the NAPL from the remainder of groundwater. 

• 	Specific ARARs shall be waived due to technical impracticability ("TI waiver"). The 
waived ARARs are identified in Appendix A of the ROD. The TI waiver of these 
ARARs shall apply solely to a zone of groundwater that is defined in the Decision 
Summary of this ROD and is referred to as the TI waiver zone. The TI waiver zone and 
the containment zone are congruent and refer to the same physical space. 

• 	Contaminants within the containment zone shall be contained by two methods: 
(1) groundwater extraction and treatment, and (2) monitored intrinsic biodegradation. 
The method which shall apply shall differ for various portions of groundwater, as 
specified and in accordance with all requirements and provisions in the Decision 
Summary. 

• 	The concentrations of dissolved phase contaminants in all groundwater at the Joint Site 
that lies outside the containment zone shall be reduced to concentrations at or below 
standards identified and discussed in the Decision Summary of this ROD in a reasonable 
time frame. These standards are referred to by this ROD as in-situ groundwater 
standards, or ISGS. This reduction shall be accomplished by extraction and treatment of 
groundwater. This requirement does not apply to the chemical pCBSA. Special actions 
for pCBSA are discussed in the Decision Summary. 

• 	The reduction of the volume of water outside the containment zone that is contaminated 
at concentrations above ISGS levels shall be achieved at the groundwater extraction rates 
and in accordance with the performance standards, requirements, and provisions in the 
Decision Summary. 

• 	The remedial action shall, while still meeting all other requirements and objectives of the 
remedial action as specified by this ROD, limit inducing adverse migration of NAPL 
(residual phase) contaminants. Additional definitions and exceptions with respect to this 
requirement are provided in the Decision Summary. 

i The use of the term "containment zone" is this ROD does not reflect a formal establishment of a 
containment zone as - that term is used in, and per the requirements of, California State Water Resources Control 
Board Resolution No. 92-49(III)(H). 
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• 	The remedial action shall, while still meeting all other requirements and objectives of this 
remedial action as specified by this ROD, limit the migration of existing contamination 
where such migration would be of a nature that would lengthen the remedial action, result 
in a greater potential health risk, or result in spreading of the contamination. Additional 
definitions and exceptions with respect to this requirement are provided in the Decision 
Summary. 

• 	Any of several technologies (or combinations of those technologies), identified in the 
Decision Summary shall be considered acceptable for treatment as determined in the 
remedial design phase. This remedy shall attain all ARARs identified by this ROD that 
pertain to any of the technologies that are actually implemented. 

• 	For the chlorobenzene and TCE plumes, groundwater shall be injected back into the 
aquifers after treatment to standards selected in this ROD. Additional specifications are 
provided in the Decision Summary. 

+ 	For the benzene plume, after treatment groundwater shall be discharged after treatment in 
one of the following ways as determined in the remedial design phase: (1) discharge to 
the storm sewer, (2) discharge to the sanitary sewer, or (3) aquifer injection. The 
discharge shall meet all ARARs identified in this ROD and any independently applicable 
standards for such discharges. 

• 	Contingent actions, as put forth in the Decision Summary, shall be implemented in the 
event that the remedial action does not contain groundwater contamination within the 
containment zone. 

• 	The hydraulics of the affected groundwater aquifers, the nature, extent, fate, and transport 
of contamination, and compliance with the requirements of this ROD, shall be continually 
monitored in accordance with the objectives, requirements and provisions presented in 
the Decision Summary. 

• 	Existing drinking water production wells in the vicinity of the Joint Site shall be routinely 
monitored for the contaminants from the Joint Site and actions shall be taken to ensure 
that contamination from the Joint Site does not enter the potable water supply, as 
provided in the Decision Summary. 

• 	Additional field data shall be acquired during the remedial design phase, including 
monitoring well data from new and existing monitoring wells, well surveys, aquifer tests, 
and other data as required and as specified in the Decision Summary. 

• 	Institutional controls are identified in Sections 11 and 13 of the Decision Summary to 
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reduce the potential for groundwater use in the area of contaminated groundwater 
presently and during the course of the remedial action and to limit the potential for the 
spreading of existing contamination during the course of the remedial action. 

5. Statutory Determinations 

The selected remedy is protective of human health and the environment. In addition, as required 
by the terms of this ROD, EPA will conduct a second phase of remedial decisionmaking for this 
operable unit to address unresolved uncertainty regarding whether certain remedial actions 
selected in this ROD will continue to remain protective of human health and the environment 
over the long term. This second phase of remedial decisionmaking will address whether and to 
what degree NAPL recovery and/or NAPL immobilization shall occur at the Montrose Chemical 
and Del Amo Superfund Sites. 

The selected remedy complies with Federal and State requirements that are legally applicable or 
relevant and appropriate (ARARs) to the remedial action, except where such ARARs have been 
waived. The waiver of certain ARARs, which are identified in Appendix B and explained in the 
Decision Summary of the ROD, is justified due to technical impracticability. This waiver applies 
to a specific zone of groundwater identified by the Decision Summary. 

The selected remedy is cost effective and utilizes permanent solutions and alternative treatment 
technology to the maximum extent practicable, and satisfies the statutory preference for remedies 
that employ treatment that reduces the mobility, toxicity, or volume as a principal element. 
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Because this remedy will result in hazardous substances remaining on-site above health-based 
levels, a review will be conducted within five years after commencement of the remedial action, 
and again every five years subsequently for as long as hazardous substances remain on-site, to 
ensure that the remedy continues to provide adequate protection of public health or welfare or the 
environment. As part of these reviews, EPA shall evaluate toxicological studies which may have 
been performed since the issuance of this ROD to determine whether remedial actions selected in 
this ROD to address the groundwater contaminant pCBSA remain protective of human health 
and the environment. This discussed in detail in the Decision Summary of this ROD. 

Keith Takata, Director 	 Date 
Superfund Division 
United States Environmental Protection Agency, Region IX 
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11.  DECISION SUMMARY 

1. Site Names and Location ` 
This record of decision (ROD) documents and establishes the dual-site operable unit remedy for 
groundwater at the Montrose Chemical and Del Amo Superfund Sites l  (Figures 1-1 and 1-2) in 
Los Angeles, California (near the Cities of Torrance and Carson)(See Section 4 of this ROD for 
the context of this selected remedial action). The EPA CERCLIS identification numbers for 
these sites are CAD008242711 and CAD029544731, respectively. These separate, but adjacent 
Superfund sites have commingled groundwater contamination. Groundwater contamination at 
these two sites originated primarily from (1) the former Montrose Chemical plant and property, 
which manufactured the pesticide DDT between 1947 and 1982, and (2) the former Del Amo 
Synthetic Rubber plant and property, which operated between 1942 and 1972. There are other 
sources of groundwater contamination which are discussed in later sections of this ROD and in 
the remedial investigation reports. More details are provided in the Section 2 of this ROD, in the 
Remedial Investigation Reports, and Section 2 of the Joint Groundwater Feasibility Study. 

The "Harbor Gateway" is a half-mile-wide strip of the City of Los Angeles that extends south 
from Los Angeles proper and provides the City a contiguous jurisdiction to Los Angeles Harbor. 
The former Montrose Chemical and Del Amo plants were located in the Harbor Gateway 
between the Cities of Torrance and Carson. The former Montrose p[ant property is at 20201 
Normandie Avenue, lying on the west side of Normandie Avenue between Del Amo Boulevard 
on the south and Francisco Street (extended) on the north. The former Del Amo p[ant property 
lies in an area roughly bounded by Normandie Avenue on the west, Interstate 110 on the east, 
190`h  Street on the north, and Del Amo boulevard on the south. The actual former plant property 
boundaries can be seen on Figure 1-2. The area surrounding the former plants contains portions 
of the cities of Carson, Gardena, and Torrance. A strip of land immediately east of the former 
Del Amo plant, and the residential area directly south of the former Del Amo p[ant, are part of 
unincorporated Los Angeles County. Overall, groundwater contamination associated with these 

I On February 19, 1999, the United States Court of Appeals for the District of Columbia Circuit overturned 
EPA's final rule by which EPA had added the Del Amo Superfund Site to the Superfund National Priorities List. 
1Harbor Gateway Commercial Pronerty Owners' Association, et al., v. U.S. EPA, 1999 U.S. App. LEXIS 2504 
(D.C. Cir. 1999] Regardless of the NPL status of the Del Amo Site, it is appropriate to continue to refer to the 
Del Amo Site as the "Del Amo Superfund Site" because EPA, as the lead agency under the NCP, is continuing to 
undertake Superfund response actions at and with respect to that site, due to substantial actual or threatened releases 
of hazardous substances which pose an imminent and substantial endangerment to human health and the 
environment, and consistent with EPA's delegated CERCLA authority and the NCP [e.g., see 42 U.S.C. §9604(a-b); 
40 C.F.R. §300.425(b)(4)]. 
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two sites has come to be located over an area extending more than 1.3 miles in length, but its 
extent differs widely with the depth of the water-bearing unit as well as the lateral location being 
considered (see Section 7 of this ROD, Summary of Site Characteristics, for discussion of 
distribution of contamination and land use characteristics). 
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,- 	
-  2. Site Histo and Enforce ~ 	 ment Activities 	- 

Figures 2-1, 2-2 and 2-3 show many of the features discussed in this text. Most major sources of 
contamination at the former Montrose and Del Amo plant properties, as well as minor sources 
between these major sources, are shown on Figure 2-3a. Areas of known or highly suspected non 
aqueous phase liquids (NAPL) are shown on Figure 2-3b. Section 2 of the JGWFS (1988), the 
Montrose Remedial Investigation Report (1988), and the Del Amo Groundwater Remedial 
Investigation Report (1988) each contain more detail on contaminant sources. See Section 7 of 
this ROD, Summary of Site Characteristics, for more details and conclusions about contaminant 
distributions. 

2.1  Former Montrose Chemical Corporation Plant 

Montrose Chemical Corporation operated a technical grade dichloro-diphenyltrichloroethane 
(DDT) pesticide manufacturing plant at 20201 S. Normandie Avenue in Los Angeles, California 
from 1947 to 1982. The 13-acre former plant property lies just outside the City of Torrance, in 
the Harbor Gateway (See Section 1 and Figures 1-1 and 1-2). Historical documents from the 
time of the plant's operations refer to the plant as "the Torrance plant," and the former plant 
property has a Torrance mailing address, despite the fact that it was not formally located within 
the boundaries of the City of Torrance. The layout of the former Montrose plant property is 
depicted in Figure 2-1. 

DDT was one of the most-widely used pesticides in the world until 1972, when the use of DDT 
was banned in the United States for most purposes. After 1972, Montrose continued producing 
DDT at the former plant to be sold in other countries. In 1982-1983, the plant ceased operations, 
was dismantled, and all buildings were razed. Since 1985 there is a temporary asphalt covering 
over the former plant property, which is otherwise fenced and vacant. 

During its 35 years of operation, the Montrose plant released hazardous substances, pollutants or 
contaminants, into the surrounding environment, including surface soils, surface drainage and 
storm water pathways, sanitary sewers, the Pacific Ocean, and groundwater. The primary raw 
materials Montrose used for making the pesticide DDT were monochlorobenzene (hereafter, 
"chlorobenzene") and trichloroacetaldehyde, known as "chloral." Montrose placed these in 
batch reactors in the presence of a powerful sulfuric acid catalyst called oleum. The resulting 
chemical reaction produced DDT. Chlorobenzene and DDT are two of the primary contaminants 
found in the environment at the Montrose Chemical Site today. DDT does not significantly 
dissolve in water but will readily dissolve in chlorobenzene. When in its pure form, 
chlorobenzene is-a dense non-aqueous phase liquid (DNAPL). 
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An unwanted by-product of DDT manufacture at the Montrose chemical plant was the highly 
water-soluble compound para-chlorobenzene sulfonic acid, or pCBSA. This compound was 
created when chlorobenzene was directly sulfonated by sulfuric acid in Montrose's operations. 
To EPA's knowledge, pCBSA occurs in industry only in connection with DDT manufacture. 
There are no chronic toxicity data, and virtually no acute toxicity data for this compound. There 
are no promulgated health standards for pCBSA, which is found extensively in groundwater at 
the Montrose and Del Amo Superfund Sites. Additional information about pCBSA is provided 
in later sections of this ROD, including Section 8, Summary of Groundwater-Related Risks, and 
Section 12, Summary of Comparative Analysis of Alternatives and Rationale for Selected 
Alternative. 

Montrose operations included a series of trenches used to convey wastes and a waste disposal 
pond (impoundment) which received wastewaters, DDT, and chlorobenzene. This pond also 
received caustic liquors and acid tars. Activities at the plant caused discharges of chemicals to 
the ground surface and to the waste pond. The soils under the Central Processing Area of the 
former Montrose plant contain large quantities of chlorobenzene in DNAPL form, as well as 
chlorobenzene dissolved in groundwater. The DNAPL occurs both above and below the water 
table. Data collected during the remedial investigation suggest that this DNAPL is a primary 
continuing source of groundwater contamination. 

There were also periodic discharges of contamination from the Montrose plant into the storm 
water pathway leading from the Montrose plant. The evolution of this pathway and the 
discharges of wastes into it are described in detail in Chapter 1 of the Remedial Investigation 
Report for the Montrose Superfund Site (Montrose Site RI Report) (EPA, 1998). Some of these 
discharges may have resulted in standing contaminated water of significant quantity and over 
sufficient time that groundwater could have become newly or additionally contaminated by 
recharge from the ground surface. 

Chapter 1 of the final Montrose Site RI Report gives additional details on the Montrose operating 
history. Section 7 of this ROD provides a more-detailed discussion of contaminant distribution; 
the most detailed description of contaminant distribution can be found in the Montrose Site RI 
Report, the Del Amo Groundwater RI Report (Dames & Moore, 1988), and the Joint 
Groundwater Feasibility Study (JGWFS), Section 2(EPA, 1998). References for these 
documents are provided in Section 5 of this ROD. 
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2.2  Enforcement Activities Related to the Montrose Superfund Site 

In 1982, EPA conducted an inspection of the Montrose property and determined that DDT was 
present in surface drainages leading from the Montrose property. In 1983, EPA and the 
California Regional Water Quality Control Board issued a enforcement orders to Montrose, 
requiring them to cease and desist their discharge of hazardous wastes to the storm drain and 
surface water drainages. On October 15, 1984, the Montrose Superfund Site was proposed for 
the National Priorities List, or NPL. The Site was listed final on the NPL on October 4, 1989. 
EPA began a remedial investigation of the Montrose Chemical Site under the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980, as amended (CERCLA). 
Montrose demolished the former plant and graded the site in 1984 and 1985 without the prior 
approval of EPA. Montrose covered the entire property, except for an area in the southeastern 
corner, with an asphalt cap. On February 19, 1988, EPA issued a unilateral administrative order 
to Montrose requiring Montrose to cover the uncovered portion of the southeastern portion of the 
site with asphalt (EPA Docket No. 88-10). Montrose ultimately complied with this request. 

On October 28, 1985, Montrose and EPA entered into an Administrative Order on Consent 
(AOC) (EPA Docket No. 85-04) which obligated Montrose to perform a remedial investigation 
and feasibility study (RUFS) of the entire Montrose Chemical site. This AOC was subsequently 
amended twice, once in 1987 and again in 1989. The AOC required that Montrose evaluate the 
nature and extent of contamination at Montrose under EPA oversight and subject to EPA 
approval, including surface and deep soils at and surrounding the former plant site, surface soils 
in neighborhoods, groundwater, sanitary sewers, and surface water pathways. It also required 
that Montrose perform a feasibility study, subject to EPA oversight and approval, of alternatives 
for addressing the contaminants in all of these areas. 

Montrose installed groundwater monitoring wells in four separate hydrostratigraphic units, 
installed onsite NAPL wells, drilled and sampled from soil borings on and near the former plant 
property, and performed a number of other investigation-related tasks. Montrose generated drafts 
of the remedial investigation report as well as several drafts of feasibility studies related to 
screening and evaluating alternatives for soils and groundwater. However, Montrose did not 
modify any of these drafts adequately, nor did Montrose address EPA's comments on these 
documents sufficiently, such that EPA could approve and finalize the RI or FS documents. In 
January 1998, pursuant to the provisions of the AOC, EPA took back from Montrose the work to 
complete the RI Report and EPA completed it using EPA staff and contractor resources. 

See discussion below about the JGWFS for further information about enforcement activities after 
the initiation of the joint remedial effort for groundwater. 
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2_3  The Former Del Amo Synthetic Rubber Plant 

The United States War Assets Administration (this former federal agency was succeeded by the 
U.S. General Services Administration [GSA]), owned a synthetic rubber manufacturing facility 
in Harbor Gateway, between the cities of Torrance and Carson, beginning in 1942. The War 
Assets Administration entered into operating agreements with Shell Oil Company (Shell), Dow 
Chemical Company, and several other companies, to operate the plant and to produce synthetic 
rubber for the United States during World War II. In 1955, Shell purchased the facility and 
began operating it directly. Shell operated the facility until 1972, at which time operations 
ceased, the plant was dismantled, and the plant buildings were razed. The plant property has 
been entirely redeveloped with light industrial and commercial enterprises, with the exception of 
the area at the south-central border of the former plant property, which is owned by Shell and is 
the location of the "Del Amo Waste Pits" (see below). The site did not take on the name "Del 
Amo" until later. The former Del Amo synthetic rubber plant property covered 270 acres, 
roughly 21 times the size of the neighboring Montrose plant property. 

The layout of the former Del Amo plant property is depicted in Figure 2-2. The Del Amo plant 
had three sub-plants within it, commonly called "plancors." The styrene and butadiene plancors 
produced styrene and butadiene, respectively, and the rubber plancor chemically combined 
styrene and butadiene to make synthetic rubber. Of the three plancors, it has been shown that the 
majority of the contamination (there are exceptions) is found in the area of the former styrene 
plancor, in which large quantities of liquid benzene and ethylbenzene were stored and used. 
Over the years of its operation, the Del Amo plant released hazardous substances, pollutants, or 
contaminants into the surrounding environment. There are, at a minimum, eleven areas at the 
former Del Amo plant, nine of which are in the styrene plancor, which are under investigation as 
sources of benzene NAPL to the subsurface (See Figure 2-3a, Item Nos.2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, and 12; and also Figure 2-3b). In some of these areas, the evidence of NAPL is conclusive 
because NAPL has been directly encountered. In the other areas, the evidence of NAPL presence 
is very strong, but based on deduction from indirect indicators. These areas remain under further 
investigation by Shell Oil Company and Dow Chemical Company under the oversight of EPA. 

All of these NAPL sources lie within or close to the distribution, or "footprint", of the observed 
groundwater contamination. The "MW-20 area," so-named because it is near monitoring well 
MW-20, lies near a former benzene storage tank of at least a half-million gallons capacity (Item 
No.3 on Figure 2-3a; also shown on Figure 2-3b). South of MW-20 is a tank farm which stored 
benzene and ethylbenzene (Item No. 6 on Figure 2-3a; also shown on Figure 2-3b). 

At the southern boundary of the former Del Amo plant property are the unlined "waste pits," in 
which both tarry and aqueous wastes were discharged, including wastes containing benzene, 
ethylbenzene, and naphthalene (Item No.10 on Figure 2-3a; also shown on Figure 2-3b). The 
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waste pits also received surfactants which may account for unusual contaminant migration 
patterns under the pits. While the pits have a thick soil cover, there is still 55,000 cubic yards of 
viscous waste remaining in the pits underground. In September 1997, EPA signed a ROD for an 
operable unit remedy for the waste pits. Pursuant to that selected remedy, an engineered 
impervious cap complying with requirements of the Resource, Conservation and Recovery Act 
(RCRA) will be constructed over the waste, which will be left in place. In addition, soil vapor 
extraction (SVE) will be performed on the soils under the waste. This remedial action is 
currently in the remedial design phase. 

On the eastern end of the former rubber plant lies another area with extensive benzene 
contamination in soils and groundwater (Item No.12 on Figure 2-3a; also shown on Figure 2-3b). 
Plant history indicates the presence of laboratories, above-ground pipelines, chemical storage and 
processing areas, and wastewater treatment areas. All of these have been the subject of the 
Superfund remedial investigation effort, and some remain under investigation. Enough 
information is known, however, to select the remedial actions set out in the ROD for 
groundwater. 

In the southeastern area of the former Del Amo plant site, directly east of the waste pits, is 
another area with confirmed benzene NAPL contamination (Item No.l l on Figure 2-3a; also 
shown on Figure 2-3b). The source of this benzene is not immediately apparent, though there 
was a major pipeline in this area while the plant was in operation. 

2_4  Enforcement Activities Related to the Del Amo Superfund Site 

On May 7, 1992, EPA, Shell Oil Company (Shell), and Dow Chemical Corporation (Dow) 
entered into an Administrative Order on Consent (AOC) (EPA Docket No. 92-13) which 
required Shell and Dow, acting as "the Del Amo Respondents," to perform a remedial 
investigation and feasibility study for the Del Amo site, including the entire 270-acre former 
plant site. Among the requirements of this AOC was that the Del Amo Respondents perform a 2- 
phase remedial investigation, a feasibility study, and several focused investigations, including the 
NAPL near well MW-20, as well as a focused investigation/feasibility study for the Del Amo 
Waste Pits. To date the Del Amo Respondents have produced a draft Phase I remedial 
investigation report, a final groundwater remedial investigation report (see below), a final 
focused feasibility study for the waste pits area, a series of reports and documents related to its 
investigation of the NAPL at MW-20 and a pilot NAPL hydraulic extraction test (treatability 
study) for that area, a report on NAPL near monitoring well P-1 and the transmission pipelines, 
and numerous other satellite documents. The Phase 1 RI report was never finalized by the 
Respondents, with the agreement that EPA's comments on that document would be addressed in 
the final RI and that the draft Phase I RI would not be referenced. Phase 11 work is now in 
progress. 
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When the joint groundwater work was initiated, EPA acknowledged that a separate remedial 
investigation report would be needed for the Del Amo Site which addressed groundwater only, 
while all remaining aspects of the remedial investigation would need to be documented in a 
separate report which would be issued later. The Del Amo Respondents voluntarily agreed to 
produce a"Del Amo Groundwater Remedial Investigation Report," which was completed to 
EPA's satisfaction in May of 1998. 

2.5 Enforcement History Related to the 
Joint Groundwater Remedial Effort 

Because the investigation of the Montrose Chemical Site had begun earlier than that for the 
Del Amo Site, originally there had been insufficient data to determine (1) the degree to which 
groundwater contamination from the Montrose and Del Amo Sites were commingled, and (2) the 
degree to which contamination from the Montrose Chemical Site might be affected by remedial 
actions that were being considered in feasibility studies for groundwater at the Montrose 
Chemical Site. The Montrose remedial investigation had identified the existence of extensive 
Del Amo-related groundwater contamination, but initially the remedial investigation at the Del 
Amo Site had not progressed to the point that this contamination was adequately defined. 
Accordingly, EPA considered selecting limited interim groundwater remedies for the Montrose 
Chemical Site until these factors could be resolved. 

However, by late 1995, sufficient data had been obtained from the Del Amo groundwater 
investigation to determine that (1) the groundwater contamination from the two sites was 
commingled, and (2) the evaluation of remedial alternatives related to groundwater 
contamination at one site was inseparable from the same evaluation at the other site. 
Groundwater contamination at both sites had to be considered together in order to properly 
evaluate and select groundwater alternatives for the two sites (See Section 4, Context, Scope and 
Role of the Remedial action, in this ROD). 

In late 1995 and early 1996, EPA informed and opened a dialogue with Montrose Chemical and 
the Del Amo Respondents (Shell Oil Company and Dow Chemical Company) that EPA intended 
to unite the remedial selection processes with respect to groundwater, thereby leading to a single 
feasibility study and a dual-site groundwater ROD. EPA initiated a process to generate a single 
feasibility study, called a Joint Groundwater Feasibility Study (JGWFS) to provide analysis for 
this ROD. While the separate AOC documents did not directly discuss a JGWFS, the parties 
agreed to proceed with the joint work as envisioned by EPA on a voluntary basis. 

In March of 1996, a joint groundwater modeling effort was initiated. This technical effort was 
intensely overseen by EPA and was carried out by technical consultants to both parties. A series 
of ineetings occurred from one to three times per month for six months in which a sophisticated 
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groundwater flow and contaminant transport model was developed. The model was run and 
results compiled in late 1996. Summary details, results, and limitations of this model are 
discussed in a later section of this document. Those wishing technical or complete detail are 
referred to the Joint Groundwater Feasibility Study (EPA, 1998). 

While the draft JGWFS was due on March 10, 1997, the joint parties did not submit the draft 
document to EPA until May 20, 1997. Upon reviewing this document, EPA found it highly 
deficient and misleading in numerous respects (See A.R. No. 4742; EPA DCN 0639-03730). 
EPA formally took over the work to complete the JGWFS on August 14, 1997. EPA found that 
while the modeling effort was technically sound and usable, the draft JGWFS report required 
wholesale revision. EPA took over the work and rewrote the JGWFS, and released the public 
comment draft on June 26, 1998. The JGWFS is considered final with the issuance of this ROD. 

In January, 1998, EPA took over the effort to complete the Montrose Site RI Report after 
Montrose did not produce an acceptable draft after almost a decade of multiple iterations of 
Montrose drafts and comments by EPA. EPA completed its revision to this draft document on 
June 26, 1998. This was referred to as the "Public Comment Draft." 

The Del Amo Respondents completed the Groundwater Remedial Investigation Report 
pertaining to the Del Amo Site on May 18, 1998, in accordance with EPA's comments and EPA 
has approved that document. 

Both Montrose Chemical and the Del Amo Respondents completed the Joint Groundwater Risk 
Assessment in accordance with EPA comments in February, 1998. This document was approved 
by EPA as amended by EPA's Supplement to Joint Groundwater Risk Assessment (EPA, 1988). 

2.6  Contaminant Sources Other Than the  
Montrose Chemical and Del Amo Plants 

Within the Joint Site (See Section 6 for formal definition of Joint Site), there are several actual or 
potential sources of benzene and chlorinated solvents in addition to the former Montrose 
Chemical plant and former Del Amo plant. Montrose Chemical is the only known source of 
chlorobenzene, DDT, and pCBSA to groundwater at the Joint Site. As part of the Joint Site, 
these sources are by definition either entirely within the current area of groundwater 
contamination from the Montrose Chemical and Del Amo Sites, partly within it, or sufficiently 
close that contamination will have to be addressed as part of the remedial action selected in this 
ROD (See Section 6 of this ROD for definition of the term, "Joint Site."). This section is 
intended for the purposes of providing background and does not necessarily identify all such 
sources. The sources are listed below with the likely primary contributing contaminant in 
parentheses (). Other contaminants may also be present in each case, as identified by Section 7 
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of this ROD and the remedial investigation reports for this remedial action, as referenced in 
Section 5 of this ROD. 

Petroleum transmission pipelines (benzene). A series of petroleum transmission 
pipelines, unrelated to the former Montrose and Del Amo plants, have been and still are 
used to transfer petroleum products from the port to the refineries in the area 
(Figure 2-3a, Items "K," "M," and "N"). There are several locations directly under these 
pipelines where groundwater concentrations are indicative of the likely presence of 
benzene NAPL and which may be related to these pipelines. The pipelines occur in 
separate bundles. Most of these bundles run in an east-west direction just south of both 
the former Montrose Chemical and Del Amo plant properties. One suspect location along 
this pipeline is south of Montrose along the pipeline, and east of the Jones Chemicals 
facility (See below for discussion of Jones). Another bundle is a feeder line that runs in a 
north-south direction into the east-west transmission line, parallel to Berendo Avenue 
south of the former Del Amo plant. Petroleum NAPL containing benzene has been 
directly observed along this feeder line near historical groundwater monitoring well P-1. 

Stauffer Chemical (benzene). A potential source of benzene in groundwater near the 
former Montrose plant is Stauffer Chemical, which historically operated a chemical plant 
on the Montrose property that manufactured benzene hexachloride (BHC), another 
pesticide. BHC manufacture requires benzene as a feedstock. In the process, benzene is 
chlorinated to form BHC. The gamma isomer of BHC is known as lindane. 

Montrose (benzene). A potential source of benzene in groundwater near the former 
Montrose plant is the benzene that occurred in raw chlorobenzene, most likely at a rate of 
less than 1%. Because of the copious quantities of chlorobenzene released, this could 
account for some of the benzene contamination in groundwater. 

The Jones Chemicals, Inc. plant (TCE, PCE, DCE, and benzene). This plant 
manufactures bleach and sells other chemical products in bulk and has been in operation 
immediately south of the former Montrose plant since the mid-1950s (Items "J" and "L" 
on Figure 2-3a). Based on investigations by EPA and the State of California, Jones 
Chemicals, Inc. is known to have discharged chlorinated solvents to a dry well on their 
property. Likewise, there are fuel tanks which may have leaked petroleum products into 
the subsurface. Jones also stored PCE on its property in bulk, packaged PCE in drums, 
and sold PCE for a number of years. Jones also operated a drum washing facility which 
was also a likely source of chlorinated aliphatic solvents released to the subsurface. 

Solvent-handling Facilities (TCE, PCE) There are facilities near 196`h  Street at the 
western border of the former Del Amo plant which have handled chlorinated solvents and 
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have soils with significant concentrations of these solvents (Item No. 2 on Figure 2-3a; 
also shown on Figure 2-3b). The operations at these facilities occurred or continue to 
occur subsequent to the closure of the Del Amo plant. 
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Record of Decision 	 II: Decision Summary 
Dual Site Groundwater Operable Unit 	 Page 3-1 

3. Highfights of -Community lnvolvement Activities 

3.1 Communities and General Community Involvement 

A community relations plan was developed and issued by EPA in July of 1985 (EPA DCN 0639- 
00482). EPA issued an updated community relations plan in November of 1996 (EPA DCN 
0639-02277). These plans were issued in accordance with EPA guidance to facilitate the 
Community involvement with respect to all Superfund actions for the Montrose Chemical and 
Del Amo Sites. This plan has been followed by EPA with respect to general community 
involvement as work at the two sites has proceeded over more than a decade. 

EPA has maintained a mailing list database, which is updated on a continuous basis, and has 
issued fact sheets to persons and business entities on this mailing list throughout the Superfund 
project, which began for the Montrose Chemical Superfund site in 1983 and for the Del Amo 
Superfund site in 1991. As discussed earlier in this ROD, there are many aspects of the 
Montrose Chemical and Del Amo Superfund sites which are undergoing separate investigation 
and cleanup actions; groundwater is one of these actions and is being addressed in a dual-site 
manner. Beginning in 1983 and onward, EPA issued fact sheets to the mailing list and to any 
parties interested in the Superfund sites, addressing either some or all of the various actions and 
investigations underway. Groundwater was among these actions and investigations. These fact 
sheets provided the public with historical and up-to-date data and information about the sites and 
EPA's approach to the sites. They also encouraged the public to approach EPA with any 
concerns and comments they may have, and gave an opportunity to add or remove names from 
the mailing list. 

During the period 1983 to 1993, community interest in these sites was modest. In 1993, fill 
material contaminated with DDT was found in residential yards along 204" Street, which were 
immediately adjacent to the former Del Amo waste pits. A community group, the Del Amo 
Action Committee, was formed at that time. Over time, this group took up the broader issues of 
health concerns and possible contamination throughout the wider neighborhood. Other groups 
and individuals with other interests and positions also existed in the community near the 
Montrose Chemical and Del Amo sites. Beginning in 1994, to address issues associated with the 
temporary relocation of some neighborhood residents and other concerns in the neighborhood, 
EPA substantially increased its community relations effort, including meetings and workshops 
monthly and as often as weekly, numerous fact sheets, special hot-lines, and media relations. 

Although a majority of community involvement since 1994 has been focused on actions related 
to neighborhoods and neighborhood soils, EPA often "piggybacked" on these efforts (meetings, 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 
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Record of Decision 	 II: Decision Summary 
Dual Site Groundwater Operable Unit 	 Page 3-2 

fact sheets, etc.) to provide the community with reports on progress, data, and changes in 
approach with respect to the groundwater investigation and feasibility study. 

In 1997, members of the community, the Del Amo Action Committee, the EPA, agencies of the 
State of California, and many local agencies, formed a group called the Montrose and Del Amo 
Neighborhood Partners, which now meets regularly. EPA provides information to this group on 
groundwater and has received feedback on concerns related to groundwater. 

3.2 Information RePository 

EPA has maintained an information repository at the Torrance and Carson public libraries with 
hard copies of selected critical documents related to the investigation and response actions for the 
Montrose Chemical Superfund site and the Del Amo Superfund site. This repository contains the 
administrative record for the remedial action selected by this ROD. 

3.3 Community Involvement Activities 
Snecific to the Proposed Plan for the 
Groundwater Remedial Action Selected by this ROD 

On April 17, 1997, EPA held an informational workshop about groundwater geared to the 
segment of the community without substantial scientific background. EPA advertised the 
meeting via a flyer sent out on our mailing list. The EPA remedial project manager (RPM) and 
community involvement coordinator (CIC) used a computer-generated slide show, various 
demonstration aids, and a groundwater model as visual aids to explain: (1) the nature and 
operational history of the sites, (2) what groundwater is and how water moves in aquifers and 
aquitards, (3) the extent of contamination in each aquifer at the Joint Site', (4) what non-aqueous 
phase liquids are and how they behave, (5) why some of the groundwater cannot be cleaned up 
fully, (6) the approach of using a NAPL isolation zone and restoring groundwater outside that 
zone, (7) the concept of intrinsic biodegradation, (8) the concept of groundwater pumping for 
containment or for full cleanup, and (9) some possible types of generalized actions EPA might 
take to address the groundwater. This meeting took place prior to the release of the Joint 
Groundwater Feasibility Study and was designed to be a primer to help people understand the 
proposed plan when it was issued. Approximately 50 people attended. EPA answered questions 
of the community during this workshop and fielded concerns to take back into the remedy 
development process. 

I See Section 6 for formal definition of Joint Site. 
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Record of Decision 	 II: Decision Summar•y 
Dual Site Groundwater Operable Unil 	 Page 3-3 

In May 1998, the CIC approached both the Del Amo & Montrose Partnership as well as the 
Del Amo Land Use Community Advisory Panel and offered to provide them with additional 
workshops or briefings on EPA's proposed groundwater remedy prior to the Dual Site Proposed 
Plan Public Meeting. Neither group accepted our offer, preferring to participate at the public 
meeting instead. 

On June 26, 1998, EPA released two versions of the Proposed Plan; Dual Site Groundwater 
Operable Unit, Montrose and Del Amo Superfund Sites. Both versions of the plan were made 
available in English and Spanish. One version, the general fact sheet version, was less technical 
and was targeted primarily at the average person. The technical and expanded version was more 
technical in its terminology and analysis, was much longer, and was aimed primarily at the 
technical community. Each version was written to serve as a stand-alone document. Any person 
could receive either or both versions, in either language, upon request. The following activities 
accompanied this release: 

• 	The general fact sheet version was sent to the mailing list of approximately 1900 
individuals, and informed them about how to receive a copy of the technical and 
expanded version of the proposed plan if desired; 

• 	The general fact sheet version was made available to anyone else who requested a copy; 

• 	The general fact sheet version was posted on the Del Amo/Montrose web site; 
(URL: http://www.epa.gov/region09/waste)  

• 	The technical and expanded version was sent to the Montrose/Del Amo Neighborhood 
Partners, potentially responsible parties, their attorneys and representatives, and anyone 
who requested a copy; 

• 	The availability of the fact sheet and the administrative record file, and the 
commencement date and duration of the public comment period, were published in a 
local newspaper announcement; and 

• 	A press release was issued announcing EPA's proposal, the availability of the proposed 
plan and administrative record file, and the commencement and duration of the public 
comment period. 

On July 1, 1998, the administrative record file for the Dual Site Groundwater Operable Unit was 
made available in the Torrance and Carson public libraries, on microfilm. Selected critical 
documents, including the remedial investigation reports, the Joint Groundwater Feasibility Study 
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Record of Decision 	 II.• Decision Summary 
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(JGWFS), the Joint Groundwater Risk Assessment, and EPA's supplement to the risk assessment 
were made available in hard copy in the libraries. 

On July 2, 1998, EPA opened a formal public comment period on the proposed plan and 
administrative record file. The original notice provided that the comment period would have a 
duration of 30 days and close on July 31, 1998. Subsequently, in response to requests by 
members of the public, EPA extended the public comment period by an additional 30 days, to 
August 30, 1998. An announcement of this change was placed in the same local newspaper 
which carried the original announcement. The public comment period spanned a total of 60 
days. Because August 30 fell on a Sunday, EPA considered comments that were received or 
postmarked on or before Monday, August 31, 1998. 

A formal public meeting on EPA's proposed plan and administrative record file was held during 
the afternoon on Saturday, July 25, 1998 at the Torrance Holiday Inn on Vermont Street. EPA 
presented an in-depth presentation about groundwater and EPA's proposal, using computer 
graphics and slides, and a highly sophisticated model with dye representing contaminants under 
the ground. EPA summarized the problems posed by the two sites. The information provided in 
the April 17, 1997 workshop was largely repeated and expanded upon. EPA answered the 
public's questions during and after this presentation. The EPA presentation was followed by a 
formal comment period. Both EPA's presentation, the questions and answers, and the formal 
comment period were transcribed by a court reporter. Approximately 35 people attended, 
including representatives of Del Amo Action Committee, the Del Amo Land Community 
Advisory Panel, local businesses, and other members of the general public. Comments read into 
the record during the formal comment portion of the public meeting were addressed by EPA 
prior to issuance of this ROD. EPA's responses can be found in the response summary. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 
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4. Context, Sc©pe and Rote of the Remedial Action 

This operable unit remedy addresses cleanup of contaminated groundwater and the containment 
of dissolved phase contamination surrounding non-aqueous phase liquids (NAPL), with respect 
to both the Montrose Chemical and the Del Amo Superfund Sites.` EPA refers to this action as a 
dual-site operable unit remedy. The term "dual site" refers to its application to two Superfund 
sites within a single ROD. As an operable unit remedy, this remedy addresses only a specific 
portion of all contamination at the Montrose Chemical and Del Amo Superfund Sites. Overall 
site remedies will, and other operable unit remedies may, be selected for each of the sites. 
Subsequent amendments to this ROD may be on either a dual-site or site-specific basis, as 
determined appropriate by EPA. 

This ROD establishes remedial actions and standards that differ among various areas of 
groundwater within the Montrose and Del Amo Sites. The ROD defines these areas both 
laterally and with depth (i.e. 3-dimensionally) within the system of hydrostratigraphic units 
present at the Joint Site 2 . This is because (1) the nature and extent of NAPL contamination has 
made it necessary to address contaminated groundwater that is near NAPL differently than 
contaminated groundwater at a greater distance from NAPL, and (2) there are physical 
differences among the various areas of dissolved phase contamination within the overall 
contaminant distribution that justify differing goals and actions. The details of these distinctions 
are summarized later in this ROD. 

This ROD contains multiple specialized issues and approaches which require substantial 
discussion. As just mentioned, the ROD utilizes a dual-site approach, and selects differing 
actions for multiple areas of groundwater. In addition, this ROD 1) reflects only the first of two 
phases of remedy decisionmaking with respect to this operable unit, 2) includes a waiver of 
certain applicable or relevant and appropriate requirements based on technical impracticability 
for a defined area of groundwater, and 3) relies on more than one general response action (both 
intrinsic biodegradation, a form of natural attenuation, as well as hydraulic extraction and 
treatment) to meet remedial objectives. This section places these factors and the remedial 
approach being used into context so as to define the scope of the remedial action clearly and 
provide a contextual backdrop for the other sections of this document. 

I Groundwater at the Montrose Chemical and Del Amo Sites is contaminated by hazardous substances and 
other pollutants or contaminants as defined by Section 101 of CERCLA, 42 U.S.C. §9601, and/or listed by EPA as 
CERCLA hazardous substances in 40 C.F.R. Table 302.4. See also 40 C.F.R. §302.4. 

z See Section 6 for formal definition of the term "Joint Site." 
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4.1  Dual-Site Basis and Approach 

The groundwater contamination from the Montrose Chemical and Del Amo Superfund Sites has 
partially commingled, or merged. Originally, EPA oversaw separate remedial investigations and 
feasibility studies for groundwater at the two sites. However, EPA has found that factors and 
considerations related to evaluation of remedial alternatives and implementation of remedial 
actions for groundwater at these sites is inextricably related. Remedial actions taken for 
groundwater at one site will, to some extent, affect remedial actions taken at the other site, either 
by affecting the type of action taken or the manner in which the action is implemented, or both. 

The groundwater contamination at these two sites presents as one interrelated technical problem. 
This is not to say that there are not technical distinctions worth identifying and considering 
between the Montrose and Del Amo Sites with respect to groundwater contamination and these 
have been considered by EPA, as appropriate. However, it is appropriate to frame a single 
remedy selection process for groundwater at the two sites. The nature and extent of 
contamination and the nature of the EPA Superfund remedy selection process lead to the 
following conclusions: 

The implications of possible remedial actions for one site must be viewed in the context 
of those being considered for the other site; 

2. 	The remedial actions for both sites must be mutually consistent; and 

The nine remedy selection criteria in the National Contingency Plan (NCP) must not be 
evaluated in terms of either site alone, but in relation to the groundwater contamination 
from both sites as a whole. 

As an example, a principal goal of the JGWFS was to evaluate the degree to which groundwater 
contamination at either site may be adversely moved by remedial actions being considered for the 
groundwater contamination at the other site. Likewise, consideration was given to whether 
taking certain actions for one site might affect the range or latitude of options for, or the efficacy 
of, addressing the other site. Such factors had to be considered together, both in time and within 
a single vehicle. 

As another example, objectives strongly valued at one site, such as cleaning up more quickly 
and/or keeping existing contamination contained, bring about consideration of actions at the 
other site, or make some results at the other site more acceptable than they would otherwise be 
when considered alone. A balancing among the "site-specific" objectives is required. 
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Attempts to separate evaluations of remedial alternatives independently "by site" would have 
become artificial and awkward. The likely result of such an effort would have been two largely 
redundant and duplicative remedy selection processes, each with a set of reports straining to 
confine its evaluation of criteria within the sphere relating to one site, when the considerations 
needed cross site boundaries and pertain to the interrelated dual site. Such an approach also 
would have presented the formidable administrative risk of being either technically or 
administratively inconsistent and making the remedy selection process muddled or 
incomprehensible to the public. 

Accordingly, EPA has employed a unified process of evaluation, public comment, and remedy 
selection to apply to this groundwater operable unit at both sites. Using a unified approach has: 
(1) provided for technical consistency and completeness, (2) minimized and simplified the 
administrative process of remedy selection, and (3) facilitated public understanding and the 
ability of the public to comment on the remedy when it was proposed to the public. 

4_2 Site-Wide Context of This Operable Unit 

Table 4-1 shows the contaminated media affected by each of the Superfund sites. The operable 
unit remedy selected in this ROD addresses only groundwater and NAPL, the first two items 
under each site in Table 4-1. EPA is conducting separate investigations and planning separate 
remedy selection processes for the other affected media at these sites, as shown in Table 4-1. 
The other affected media, and the activities being undertaken to address them, are not covered by 
this document or this remedy. The interim provisions of an operable unit ROD for the Del Amo 
Waste Pits, issued September 5, 1997, are finalized by this ROD. 

4.3 The Problem Posed by NAPL at the Joint Site 

The presence of NAPL contamination at both the Montrose and Del Amo sites strongly 
influences (1) the nature and scope of this remedy, (2) the remedial approach used in all remedial 
alternatives considered, and (3) the evaluation of alternatives. While more information is 
provided on NAPL and its distribution in later sections, a discussion is provided here to establish 
how NAPL relates to these contextual aspects. 

At most sites where it occurs, contamination in groundwater is present in one of three forms: 
(1) dissolved in the water, called the dissolved phase; (2) adsorbed to soil particles, called the 
sorbed phase; and (3) as non aqueous phase liquid, called the residual phase or NAPL phase. 
Contaminant mass can be transferred among these three phases as subsurface conditions change. 
Generally speaking, NAPL is the presence of the pure, undissolved form of a chemical which is a 
liquid at standard temperature and pressure and which has a low enough water solubility that it is 
significantly immiscible with water and can exist as a separate phase when present in water. The 
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term "NAPL" does not refer to the chemical content of a substance but rather to its form. Many 
chemicals and mixtures of chemicals display NAPL properties but their chemical composition 
can only be resolved with site-specific sampling and analysis. 

NAPL is usually associated with one or more of the following characteristics: (1) high interfacial 
tension with the water phase; (2) a density difference with the water phase; (3) movement that is 
dominated more by the relative saturations of NAPL/water/air, buoyancy forces, gravity and 
capillary pressures, rather than by hydraulic gradients, and (4) heightened viscosity. However, it 
is important to note that there are many chemicals for which the NAPL form is not highly 
viscous. An example of this is chlorinated aliphatic solvents. NAPL that has density less than 
the density of water is called "light non-aqueous phase liquid," or "LNAPL," and NAPL with 
density greater than that of water is called "dense non-aqueous phase liquid," or "DNAPL." 

EPA's experience at Superfund sites is that NAPL often creates serious challenges for remedial 
efforts. This is because, on the one hand, it dissolves into groundwater and causes high 
concentrations of contaminants (up to the solubility limit) in groundwater; yet, on the other hand, 
complete dissolution of NAPL takes a very long period of time, and it cannot be easily flushed 
and removed from the aquifer. It can be exceedingly difficult to determine with a significant or 
reasonable degree of certa.inty: (1) the location of NAPL at a site, (2) the distribution of NAPL, 
(3) the total NAPL mass, and (4) the lowest elevation in the subsurface at which NAPL occurs 
("bottom of the NAPL-contaminated zone"). NAPL can remain in the soils indefinitely, either 
above or below the water table, where it continually dissolves, either directly into groundwater, 
or into soil moisture which percolates into groundwater. In this way, NAPL represents a 
continuing and often recalcitrant source of dissolved phase contaminants into groundwater. Once 
in groundwater, the movement of the dissolved contaminants is controlled by the processes of 
advection, dispersion, retardation, and degradation. Figure 4-1 provides a simple depiction of 
this process. In order to clean groundwater when a NAPL source is present, the NAPL must 
either be removed, destroyed, or isolated; otherwise, continuing dissolution from the NAPL will 
re-contaminate groundwater which has been cleaned. 

NAPL is present in many areas in the subsurface at the Montrose and Del Amo Sites, surrounded 
by larger areas of dissolved-phase contamination in groundwater. At these sites, NAPL is 
present under conditions such that it is technically impracticable with existing technologies to 
remove enough NAPL to reduce groundwater concentrations to health-based standards at all 
points in the groundwater plume. Attaining groundwater standards in the midst of the NAPL- 
impacted areas would require virtually complete elimination of the NAPL from the ground, 
which EPA has determined to be technically impracticable. This is further discussed and 
supported in Section 10 of this ROD. 
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4.4  Use of a Containment Zone for NAPL 

This operable unit remedy isolates the NAPL within a containment zone. j  The containment 
zone includes both NAPL and some dissolved phase contamination surrounding the NAPL. 
Dissolved phase contaminants within the containment zone will be prevented from escaping the 
containment zone by the remedial actions selected by this ROD. These actions thereby isolate 
the NAPL and the dissolved phase contamination inside the containment zone, from the 
dissolved phase contamination and clean groundwater outside the containment zone. The size of 
the containment zone is limited in size based on technical principles (discussed in Section 10 of 
this ROD and Appendix E of the JGWFS). 

NAPL dissolution continues to occur within the containment zone, therefore, concentrations of 
contaminants within the containment zone cannot be appreciably reduced; the containment zone 
must be contained indefinitely. However, once the containment zone is established, the 
dissolved phase contamination outside the containment zone can be cleaned up to health-based 
standards because NAPL dissolution no longer effects the groundwater outside the containment 
zone. All alternatives that EPA considered prior to selecting this remedy (except for the No 
Action Alternative) assumed that NAPL was isolated within a containment zone in this way. 
This concept is depicted in Figure 4-2. 

Two means are utilized within this ROD for achieving containment of dissolved phase 
contaminants within the containment zone: (1) hydraulic extraction and treatment, and 
(2) reliance on intrinsic biodegradation. The application of these means vary depending on the 
area of groundwater being addressed. This is further discussed in Sections 11 and 12 of this 
ROD with Sections 7, 9 and 10 providing significant supporting information. 

4.5  Two Phases of Remedy Selection to Address  
Groundwater and NAPL 

This operable unit remedy represents the first of two phases of remedy selection that will address 
groundwater and NAPL at these sites. This first phase establishes a containment zone and 
addresses dissolved phase contamination. More specifically, this phase: 

3The use of the term "containment zone" in this ROD does not reflect a formal establishment of a 
containment zone as that term is used in, and per the requirements of, California State Water Resources Control 
Board Resolution No. 92-49(III)(H). 
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(1) Contains dissolved phase contaminants in groundwater surrounding the NAPL in a 
containment zone, thereby isolating the NAPL principal threat and the contaminated 
groundwater immediately surrounding it from the groundwater outside the containment 
zone; and 

(2) Outside the containment zone, reduces dissolved phase concentrations of contaminants 
in groundwater to health-based standards and in accordance with the specifications in this 
ROD. 

The second phase of remedial selection for this operable unit will address whether and to what 
degree NAPL Recovery and/or NAPL immobilization shall occur at the Montrose and Del Amo 
Sites. This distinction between the two phases is further described as follows. 

It is important to make certain distinctions between the dissolved phase and the NAPL phase in 
order to put the two phases of remedial selection into context. While it addresses NAPL by 
isolating it within an area of groundwater, this first phase remedial action does not address NAPL 

recovery, which refers to removing the NAPL itself from the ground. The action selected by this 
ROD, therefore, does not significantly affect the mass of NAPL remaining in the ground. 

Also, the actions selected in this ROD prevent the migration of dissolved phase contaminants in 
the water surrounding the NAPL, but do not prevent the migration of the NAPL phase itself. 
While this ROD requires that the remedial action be designed to prevent or limit inducing the 
movement of NAPL, a certain degree of NAPL movement may occur naturally. EPA has 
determined that this remedy is protective of human health and the environment. However, the 
potential for movement of the NAPL phase itself in the future, as well as the lingering mass of 
NAPL, creates uncertainty with respect to the long-term effectiveness of the remedial actions 
selected in this ROD, and the ability of those actions to maintain protectiveness of human health 
and the environment over the long term. To address these uncertainties, EPA is performing a 
second phase of remedial decisionmaking for this groundwater operable unit. 

Some degree of NAPL recovery and/or immobilization of NAPL would likely enhance the long- 
term effectiveness and certainty of long-term protectiveness of the first phase remedial actions 
selected by this ROD. When NAPL is recovered from the ground, its mass and saturation are 
reduced. In principle, this can (1) reduce the amount of time that the containment zone must be 
maintained, (2) reduce the potential for NAPL to move naturally either vertically or laterally, and 
(3) increase the long-term certainty that the remedial action will be protective of human health 
and remain effective. In addition to technologies which physically remove NAPL, there are other 
technologies which, while not removing NAPL from the ground, may reduce its mobility in 
place, thereby immobilizing it. Evaluations of the potential for NAPL recovery or 
immobilization to be effective are underway but have not been completed specifically with 
respect to the Montrose Chemical and Del Amo Sites. 
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Whether and to what degree NAPL recovery and/or NAPL immobilization should occur at the 
Montrose Chemical and Del Amo Superfund sites will be determined in a separate but related 
second-phase remedial selection process. As of the date of this ROD, EPA is presently 
overseeing separate feasibility studies (one for the Montrose Chemical Site, and another for the 
Del Amo Site) that are examining the feasibility of various NAPL recovery and immobilization 
alternatives. If EPA determines that an additional remedial action is necessary, EPA will select 
the second phase remedial actions in an amendment to this ROD. EPA may issue such an 
amendment, if any, as a stand-alone document or within the framework of another ROD for the 
Montrose and Del Amo Site, including final site-wide ROD(s) which may be issued. 

Performance of the second phase remedial selection process for this operable unit is authorized 
by and consistent with the NCP provision at 40 C.F.R. 300.430(f)(5)(iii)(D) which provides that 
the ROD shall: 

...When appropriate, provide a commitment for further analysis and selection of long-term 
response measures within an appropriate time frame. 

The second phase is also in accordance with the Guidance for Evaluating the Technical 
Impracticability of Groundwater Restoration [EPA OSWER Directive 9234.2-25, October 
1993], which directs that when waivers of applicable or relevant and appropriate requirements 
(ARARS) are issued based on technical impracticability in groundwater remedies, EPA should 
demonstrate: 

...that contamination sources [in the case of the Joint Site, the NAPL sources] have been identified 
and have been, or will be, removed and contained to the extent practicable [Section 4.3]. 

This ROD makes no determination or specification as to NAPL recovery or immobilization, or 
the feasibility of these actions at these sites, other than to determine that enough NAPL cannot be 
recovered with existing technologies to reduce contaminant concentrations to drinking water 
standards at all points in the contaminant distribution (this is further discussed in Section 10 of 
this ROD). 

Both the remedial actions selected in this ROD, and any remedial actions for NAPL recovery or 
immobilization that may be selected by EPA in ROD amendments subsequently, may be 
necessary to fully address the principal groundwater-related threat. However, because it will be 
technically impracticable to recover enough NAPL to reduce groundwater concentrations to 
drinking water standards in the containment zone, the remedial actions selected in this ROD to 
isolate the NAPL will be necessary regardless of the degree of NAPL recovery or immobilization 
ultimately selected in the second phase. Because of this, and because the process of evaluating 
alternatives for NAPL recovery or immobilization is not yet completed, EPA is proceeding with 
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the selection of this remedial action in advance of the completion of the remedy selection process 
where NAPL recovery and/or immobilization will be addressed. 

4.6  Finalization of Del Amo Waste Pits ROD 

This ROD finalizes the provisions of the Del Amo Waste Pit remedy that EPA had designated as 
interim when it issued its ROD for that remedy in 1997. Specifications and details related to this 
are discussed in Sections 12 and 13 of this ROD. 
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Table 4-1 
Affected Media at the Montrose Chemical and Del Amo Superfund Sites 

Record of Decision for Dual Site Groundwater Operable Unit 
Montrose Chemical and Del Amo Superfund Sites 

MONTROSE CHEMICAL DEL AMO 
SUPERFUND SITE SUPERFUND SITE 

Groundwater Groundwater 

NAPL NAPL 

Surface soils on and Surface Soils on the original plant property 
near the original plant property 

Sediments in existing storm water pathways Indoor air in businesses 

Sediments and soils in neighborhoods Del Amo Waste Pits area (separate interim ROD 

contaminated by DDT due to historical finalized by this ROD) 

surface water pathways and/or aerial 
dispersion 

Sediments in the sanitary sewer system 

DDT-contaminated fill in a neighborhood 

DDT-contaminated sediments 
on the Pacific Ocean floor 
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5.` Major pocuments 
	_ 

The documents that EPA considered in selecting this remedy appear in EPA's administrative 
record for this remedy which contains more than 6000 documents and is available at the Torrance 
and Carson public libraries and at EPA's Region IX Offices in San Francisco. Various 
documents are also available at the State Department of Toxic Substances Control in Cypress. 
The following seven documents are required by the NCP and are of particular importance to the 
remedy selected by this ROD: 

Final Remedial Investigation Report for the Montrose Site; Los Angeles, California; 
May 18, 1998; originally prepared by Montrose Chemical Corporation of California and 
Revised by U.S. Environmental Protection Agency, Region IX. 2 volumes. 

2. Final Groundwater Remedial Investigation Report; Del Amo Study Area; May 15, 1998; 
prepared by Dames & Moore for the Shell Oil Company and The Dow Chemical 
Company. 3 volumes. 

3. Final Joint Groundwater Feasibility Study for the Montrose and Del Amo Sites; Los 
Angeles, California; May 19, 1998; prepared by CH2M Hill for the U.S. Environmental 
Protection Agency, Region IX. 1 volume. 

4. Joint Groundwater Risk Assessment; Montrose and Del Amo Sites; Los Angeles County, 
California; February 1998; prepared by McLaren Hart for the Montrose Chemical 
Corporation, and Dames & Moore for the Shell Oil Company and The Dow Chemical 
Company. 1 volume. 

Supplement to the Joint Groundwater Risk Assessment for the Montrose and Del Amo 
Sites; Los Angeles, California; May 18, 1998; prepared by CH2M Hill for the U.S. 
Environmental Protection Agency, Region IX. I volume. 

Fact Sheet.• Montrose and Del Amo Superfund Sites: EPA Proposes Groundwater 
Cleanup Plan; (General Fact Sheet Version); June 1998 by the United States 
Environmental Protection Agency Region IX. 14 pages. 

Remedy Proposed Plan for Dual Site Groundwater Operable Unit, Montrose and Del 
Amo Superfund Sites; Technical and Expanded Version; June 1998 by the United States 
Environmental Protection Agency Region IX. 47 pages plus graphics. 

All of these documents appear in EPA's administrative record for this remedy. 
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-.: ,... 	 . 

6. Definition of th+e:Term "Joint Site" 

The National Contingency Plan (NCP), the regulation governing the Superfund Program, defines 
"on site" at 40 C.F.R. §300.5 as: 

"...the areal extent of contamination and all suitable areas in very close proximity 
to the contamination necessary for implementation of the response action. " 

The boundary of a Superfund site occurs at the limits of the areal extent to which contamination 
has come to be located. Knowledge of this boundary changes as remedial investigations reveal 
additional areal extent that is contaminated, or as the contamination spreads. It usually is not 
possible to know with complete certainty all places where contamination has come to be located, 
even at the conclusion of the remedial investigation, and so in turn the site boundary cannot be 
known with complete certainty. What is considered the boundary of a site is not static but 
changes as the knowledge about the extent of contamination changes. 

This ROD does not make formal determinations as to the boundaries of the Montrose Chemical 
Superfund Site nor the Del Amo Superfund Site. Again in accordance with the above definition, 
each "site" is neither congruent with nor confined by the boundaries of any specific property with 
which the former Montrose Chemical plant or the former Del Amo plant were associated. 

In the case of this remedy, several factors gave rise to the need for EPA to define a term to refer, 
in concept and by convention, to the area to which the remedy selected by this ROD is assumed 
to apply: 

As discussed, this ROD is addressing the contamination from the two sites as a single 
technical problem. 

For convenience and simplicity a shorthand term was needed to encompass the lengthy 
and awkward reference to groundwater at "the Montrose Chemical and Del Amo 
Superfund Sites." 

The Montrose and Del Amo Sites lie in an industrial area where other sources of 
groundwater contamination exist. Some of these other sources will be directly affected 
by this proposed remedial action, others will not. There needed to be a conceptual (as 
opposed to absolute) basis for determining how the remedial action selected by this ROD 
applies to some of these areas and not to others. 
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This ROD defines several areas of contaminated groundwater within the Montrose 
Chemical and Del Amo Superfund sites, to which differing requirements shall apply (e.g. 
ARAR waivers, containment only, full cleanup, etc.). All such areas occur by definition 
within the union of the two Superfund sites, and a conceptual basis for this region was 
needed. 

Because of these factors, this ROD does not refer to either site individually unless specifically 
mentioned. Rather, the ROD uses the term Joint Site to refer to the area within which the 
selected remedial action will apply. The area within the Joint Site is based on: 1) the extent of 
the contamination and 2) the nature and likely effects of the remedial actions selected by this 
ROD. The latter consideration is included because the remedial action may have a hydraulic 
influence on certain overlying and surrounding contamination sources that must be considered 
part of the Joint Site due to their proximity to the remedial action. These hydraulic influences on 
the sources have been identified with the assistance of the groundwater model (see Section 1.2.3, 
Section 2, and Appendix B of the Joint Groundwater Feasibility Study (JGWFS), EPA 1988). 
Specifically, the term "Joint Site" in this ROD refers to: 

• 	The former Montrose Chemical and Del Amo plant properties; 

• 	The areal extent of groundwater affected by the contamination originating or emanating 
from the former Montrose Chemical and Del Amo plant properties; 

• 	Any areas of groundwater contamination originating or emanating from sources in the 
vicinity of the former Montrose and Del Amo plant properties that is wholly contained 
within the areas described in the preceding bullet items; 

• 	Any areas of groundwater contamination that are partially overlapping, or distinct, but in 
proximity to the areas of groundwater described in the preceding bullet items and that 
likely would be significantly affected by the remedial action selected in this ROD. 

There are sources of groundwater contamination farther afield surrounding the former Montrose 
and Del Amo plant properties that are not likely to be affected by this remedy. These sources are 
not considered to be part of the Joint Site. Most of these are subject to cleanup investigation 
and/or other cleanup actions directed or overseen by the State of California. While EPA has 
made no such determination at present, it is possible that in the future such sources would be 
shown to have an influence on the Joint Site that cannot be avoided. By definition, these sources 
would then be part of the Joint Site. 
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The use of the term Joint Site does not imply that a formal Joint Site boundary exists that can be 
depicted on a map. Rather, EPA intends to give conceptual guidelines as to the area being 
addressed by the remedial action. 

It is further noted that Joint Site refers not only to the existing known extent of contamination as 
described by the above bullet items, but to the actual extent of contamination so-described, 
whether known or not known, both presently and in the future. 
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Dames & Moore, 1997, Groundwater Monitoring Report, Third Sampling Period 1996 and First 
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Supply Wells, Boeing Realty Corporation C-6 Facility, Los Angeles, California. Dated 
September 1998. Prepared for Integrated Environmental Services, Inc. 

iaprojectslboeinglc-6\qw status rptlreference list.doc 

BOE-C6-0013281 



State of California, Department of Water Resources, 1961, Planned Utilization of the Ground 
Water Basins of the Coastal Plain of Los Angeles County. Appendix A Ground Water 
Geology. 

TRC, 1999, Groundwater RCRA Facility Investigation Report, Former International Light Metals 
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International Light Metals Facility, Ton ance, California, February 26, 1996. (Geraghty & 
Miller, 1996a) 

Geraghty & Miller, Inc., Baseline Risk Assessment, Lockheed Martin Corporation, International 
Light Metals Facility dated March 22, 1996. (Geraghty & Miller, 1996b) 
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United States Environmental Protection Agency, Interi»z Final RCRA Facility Investigation 
Guidance, May 1989. (USEPA 1989a) 

United States Environmental Protection Agency, Risk Assessrnertt Guidaltce for Superfund: 
Volurne I, Huinan Health Evaluation Manual (Parts A, B, aiid C). Office of Emergency and 
Remedial Response. EPA 540/1-89-002, 1989. (USEPA 1989b) 

Vogel, T.M., C.S. Criddle, and P.L. McCarty, Traresfonnations of Halogenated Aliphatic 
Compounds, ES&T Critical Review, Vol. 21, No. 8, 1987. (Vogel, Criddle, McCarty, 1987) 
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Record of Decision 	 II: Decision Summary 
Dual Site Groundwater Operable Unit 	 Page 5-1 

S. Major pocuments 
The documents that EPA considered in selecting this remedy appear in EPA's administrative 
record for this remedy which contains more than 6000 documents and is available at the Torrance 
and Carson public libraries and at EPA's Region IX Offices in San Francisco. Various 
documents are also available at the State Department of Toxic Substances Control in Cypress. 
The following seven documents are required by the NCP and are of particular importance to the 
remedy selected by this ROD: 

Final Remedial Investigation Report for the Montrose Site; Los Angeles, California; 
May 18, 1998; originally prepared by Montrose Chemical Corporation of California and 
Revised by U.S. Environmental Protection Agency, Region IX. 2 volumes. 

2. 	Final Groundwater Remedial Investigation Report; Del Amo Study Area; May 15, 1998; 
prepared by Dames & Moore for the Shell Oil Company and The Dow Chemical 
Company. 3 volumes. 

Final Joint Groundwater Feasibility Study for the Montrose and Del Amo Sites; Los 
Angeles, California; May 19, 1998; prepared by CH2M Hill for the U.S. Environmental 
Protection Agency, Region IX. 1 volume. 

4. Joint Groundwater RiskAssessment; Montrose and Del Amo Sites; Los Angeles County, 
California; February 1998; prepared by McLaren Hart for the Montrose Chemical 
Corporation, and Dames & Moore for the Shell Oil Company and The Dow Chemical 
Company. 1 volume. 

5. Supplement to the Joint Groundwater Risk Assessment for the Montrose and Del Amo 
Sites; Los Angeles, California; May 18, 1998; prepared by CH2M Hill for the U.S. 
Environmental Protection Agency, Region IX. 1 volume. 

6. Fact Sheet: Montrose and Del Amo Superfund Sites: EPA Proposes Groundwater 
Cleanup Plan; (General Fact Sheet Version); June 1998 by the United States 
Environmental Protection Agency Region IX. 14 pages. 

7. Remedy Proposed Plan for Dual Site Groundwater Operable Unit, Montrose and Del 
Amo Superfund Sites; Technical and Expanded Version; June 1998 by the United States 
Environmental Protection Agency Region IX. 47 pages plus graphics. 

All of these documents appear in EPA's administrative record for this remedy. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 
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